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S.E.A. RINGS 
SYNTHA 


EFFICIENCY Packings 
RELIABILITY 


RONALD TRIST & CO. LTD., 


BATH ROAD, SLOUGH. 


YARROW 


co. LTD., 
aaat 
SHIPBUILDERS 
MARINE ENGINEERS 
LAND AND MARINE BOILER MAKERS 


848 


RAPIER 


WALKING DRAGLINES 


RANSOMES & RAPIER LTD. 
Ipswich England 


Builders of Europe’s Largest 


EXCAVATORS 


1016 


MOSS 


A name of fame for highest 
quality machine cut 


GEARS 


THE MOSS GEAR CO, LTD. 


Crown Works, Tyburn, Birmingham. 8041 





INFINITELY BETTER 


SP GS 


SUPER GRADE SPRINGS OF EVERY 

DESCRIPTION FOR EVERY PURPOSE 

On Admiraity, War Office, and Air Ministry Lists. 
Established 1821. 

ROBERT RILEY LTD. 

Milkstone Spring Works, Rochdale. 


9989 
Tel. 2572 


CRADLEY 
BOILERS 


CRADLEY BOILER CO., LTD., 
CRADLEY HEATH, STAFFS. 


BAXTERS 


“ PATENTED KNAPPING MOTION” 


STONEBREAKERS 


and ALLIED SPECIALITIES 756 
Siw. H. BAXTER, Ltd., Leeds, 12. 


On Active Service 


COOPER 


SPLIT 
ROLLER BEARINGS 


KING’S LYNN 1158 NORFOLK 





DYSON 
TRAILERS 


R. A. DYSON & CO., LTD., 
GRAFTON STREET, LIVERPOOL 
Models to carry from 3 cwts. to 150 tons. 


785 


PETERBOROUGH LTD. 
STEAM ENGINES AND TURBINES, 
GAS AND OIL ENGINES, 
AIR COMPRESSORS, 
REFRIGERATING PLANT. 


See advertisement, Page 29, Sept. 20. 6938 


MUREX 
Electrodes 


1107 
MUREX WELDING PROCESSES LTD., 


HERTFORD RD., WALTHAM CROSS, HERTS. 


SAND 
FILTERS 


JOHN THOMPSON 
ees WATER waren LTD., 
WOLVERHAMPTON 


Estd. over 40 Years. 1203 





J. & E. HALL 
REFRIGERATION 


FOR LAND & MARINE PURPOSES 
LIFTS ano ESCALATORS 


J.& E. HALL Ltp., ENGINEERS, DARTFORD, 
KENT. 


Telephone: Dartford 3456. 
London Office: 10, St. Swirnins Lang, E.C.4. 
Telephone: Mansion Houses 9811. 


755 


GEORGE RUSSELL & CO., LTD., 
Motherwell. 


AWN 


SHEET METAL WORK. 
STEEL PLATE WORK. 


816 





Road Tanks. Chemical Plant. Oil Tanks. Air 

Receivers. Hoppers. Chutes. Ducting, Chimneys, 

Galv'd Cisterns. Tanks. Cylinders. Guttering. Sinks, 
W.B. BAWN & CO. LTD., 


Walthamstow, London, E.17. 
LARKewood 3296. 


Blackhorse Lane, 
Telephone : 


MACROME treated 
TOOLS do more 
work in less time 


MACROME 





WHEEL 


KEYS 


OF ALL TYPES. LARGE STOCKS. 


H. FORDSMITH LTD., 
Hadfield Street Works, Cornbrook, 
MANCHESTER, 16. 
TRAfford Park 0789. 


GLASS For Machinery 


BUTTERWORTH BROS., LTD., 9753 
Newton Heath Glass Works, Manchester. 


DANIELS 


FOR 
HYDRAULIC 


VALVES 


T. H. & J. DANIELS LTD. 


STROUD, GLOS. Phone: 661 /2/3. 


793 








' pz t4 ” BRAND pernous 


METALS AND ALLOYS 
THE DELTA METAL CO. LTD. 
LONDON and BIRMINGHAM 


PLENTY 


& SON LIMITED, NEWBURY 


MARINE ENGINEERS. 
STEAM ENGINES 


TO 1500 I.H.P. 1049 
FOR ALL CLASSES OF VESSELS 


STERN GEARS 


FOR DIESEL MOTOR VESSELS AND 
COMPLETE INSTALLATIONS UNDERTAKEN. 


COX PATENT ROTARY 
DISPLACEMENT PUMP 








[repanning machine for tube 
tes, three 3} in. spindles. Admits 
wy 10 ft. 6 in. by 8 ft. 6 in. Table size, 

ft. 6 in. by 7 ft. Traverse, 8 ft. CII. seat 
for motor. Makers, Campbells & Hunter.— 
Apply Danks of Netherton, Ltd., Netherton, 
Dudley, Worcs. J 298 





LOCOMOTIVES 


STEAM OR DIESEL 


HUDSWELL CLARKE & Co. Lro. 


RAILWAY FOUNDRY, LEEDS. 
London Office : 46, Victoria St., 8.W.1. 


Telephone: Victoria 1133 8559 


SPECIAL MACHINES 
MADE TO ORDER 
Parts and repairs 


Erection of Plant 
Millwrights work 


Tuomas Hunt & Sons 
Bridge Road West BATTERSEA, 8.W.11. 


952 


LIMITED —— 


HAY MILLS, B’'HAM. ENG 
Phene: VIC. 1283-4. 


Z Dept., 





VIBRATING SCREENS 


BARRY, HENRY & COOK, LTD. 
789 


USE 


SIROCCO 


AIR CONDITIONING 


Write for Publication SF 245. 
DAVIDSON & CO. LTD., 


SIROCCO ENGINEERING WORKS, 





BELFAST. 
LONDON : MANOHESTER : DUBLIN : CARDIFF 
BIRMINGHAM : NEWCASTLE : GLASGOW : BRISTOL 





] 2esearch Engineers, Ltd., 


Northampton Grove, Canonbury, Seuten. 
N.1. Design and construction of mechanical and 
electrical machinery and apparatus. Experimental 
work of any description. e specialise in the con- 
struction and testing of internal combustion engines of 
new design. Certified reports of testssupplied 794 





A lfred Herbert Ltd., Coventry 


PAY BEST PRICES for SECONDHA 
MACHINE TOOLS in good condition, by first-class 
makers.— Write, wire, or phone, and our re nta- 
tive will call. “Phone 81 Coventry. Tel ms 
LATHE, Coventry. “Wh 30 


PISTON 
RINGS 


HARRY LANCASTER & CO. LTD. 
1/3. BRIXTON ROAD, LONDON, 8.W.9. 


HOWELLS 
ELECTRIC 


MOTORS 
DREDGERS 


ALL TYPES 
FERGUSON BROS. (Port- * pasate LTD. 
PORT-GLASGOW 1078 


FRICTION 
CLUTCHES 


All Types. Satisfaction Guaranteed, 


W. R. ANDERTON & CO., 
Clutch Specialists, 
CASTLETON, ROCHDALE 


ALLDAYS «& 
ONIONS 


BIRMINGHAM, ‘+*TD. 


FANS 











506 





1132 


See Page 15, 





“The machine with a BRAIN” 


SCIAKY 


SPOT WELDERS 


SLOUGH 22342 








SPENCER - BONECOURT 
Patent Waste Heat Boilers 


BABCOCK 





32, Farringdon Street, London, E.C.4, 868 


VALVE 





VALUE 








BY FORRIGN Post 
1s. 2)d. 
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ENGLAND 


THE WORLD’S LEADING 
DRILLING BORING & MILLING 


MACHINE SPECIALISTS 


ASQUITH PRODUCTS ARE DESCRIBED IN 
THE FOLLOWING UP-TO-DATE BROCHURES 
R.63. *O.D."" TYPE RADIAL DRILLING MACHINES 


R.64. “*L.D.R."" TYPE RADIAL DRILLING 
MACHINES 


R.65. PORTABLE UNIVERSAL RADIAL 
DRILLING MACHINES 


R.66. *U.G.D."" TYPE VERTICAL DRILLS 


R.67. “E.G.C."" TYPE STRUCTURAL RADIAL 
DRILLING MACHINES 


R.73. “L.D.U." TYPE VERTICAL DRILLS 


R.74. HORIZONTAL DRILLING, BORING 
& MILLING MACHINES 


R.75. * AIRCRAFT PRODUCTION SERVICE” 
Write for Copies. 


SOLE DISTRIBUTORS FOR THE BRITISH ISLES: . So ASQUITH OVERSEAS SALES & SERVICE 
DRUMMOND (SALES) LTD. Hie’ ~yeey eRe DEPOTS THROUGHOUT THE WORLD. 
KING EDWARD HOUSE, NEW ST., BIRMINGHAM,2 Sopra Fee LONDON Office, HALIFAX HOUSE, STRAND, W.C.2 
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WELDED RIGID-FRAME 


FACTORY BUILDING. 
By O. Bonpy, M.L.Struct.E. 


StTructTuREs of the rigid frame type show certain 


advantages, whether built in timber, reinforced- 
concrete or steel. In recent years, rigid steel 
frames have become more popular, and many 


buildings and bridges of this type have been erected 
in riveted construction. Their superiority 
compared with conventional types of structures 
has been considerably enhanced by the introduction 


as 
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little doubt regarding the advantages of a welded 
structure. Before deciding on the most suitable 
type of structure, however, two designs were pre- 
pared in detail, so as to permit a fair comparison of 
costs. The basis for comparison is indicated in Figs. 
| to 3, on this page, showing the two-pin rigid frame, 
Design A (Fig. 1), and the conventional type B 
(Fig. 3), with stanchions restrained at the bottom 
and latticed roof truss. Both structures were 
assumed to be welded throughout. The dimension 
given in Fig. 2 refer to both designs. The stresses 
and loads allowed for are given in Table I. 

The quantities for the two designs are shown in 
Table Ll, page 282. The comparison shows that the 
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of welding, the welded joint being rigid by its very 
nature. Welded-steel structures were erected in 
the London areas as early as 1920,* but it was not 


until about 15 years later that welded rigid-frame | about 60 per cent. higher for the conventional | 


structures of the statically-indeterminate type were 
built in this country. Their number and size is 
still comparatively small. 

In 1936, a welding shop of all-welded construction, 
of 48 ft. span and 300 ft. length, was designed and 
built for a works in the north of England. Recently, 
steady increase in output of welded steel platework 
led to the need for a larger welding shop to replace 
this earlier structure. The new welding was 
to be designed for 3C0 ft. length and approximately 
80 ft. span, allowing for two overhead travelling 
cranes of 20 tons capacity, each working simul- 
taneously, on tracks of 75 ft. span, 30 ft. above floor 
level. Various types of structures were considered, 
but in view of the works’ many years of experience 
in welding production there was, from the outset, 


* ENGINEERING, vol. 109, page 654 (1920); vol. 111, 
page 323 (1921); and vol. 113, page 88 (1922). 
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| steelwork for design A (rigid frame) is about 10 per 
| cent. heavier than that of design B. The costs of 
the foundation, however, including excavation, were 


| design B. Final comparison of costs for the whole 
building showed a difference of only 150/., in favour 
of the rigid-frame design A. There were, however, a 
number of additional advantages in favour of this 
design. The two-pin frame gave better lateral 
rigidity, transverse forces from the cranes and wind | 
being partly transmitted through the roof portion of | 
the frame ; the solid web structure also had a higher 
degree of corrosion resistance and lower maintenance 
| costs as compared with lattice work ; the clear head- 
room was greater; easier access to roofing for 
inspection and repair from inside the building was | 
provided ; there was higher daylight intensity due | 
to the roof apex being about 13 ft. nearer to the 
factory floor than in design B; finally, the finished 
structure was considered to be of better appearance. 
Taking all these points into consideration, the works 
decided in favour of the two-pin rigid-frame design, 
in all-welded construction. 


' 
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Rigid- Frame Structure—General.—The subsoil on 
the site of the new building is a fairly dry clay. 
Its bearing capacity has been ascertained by practical 
loading tests and 2-25 tons per square foot was 
accepted as a permissible pressure. Care had to be 
taken in designing the foundations, in view of the 
sensitivity of two-pin frames to horizontal move 
ment of the foundations. Such movement would 
lead to a redistribution of bending moments over the 
whole frame and possibly to stresses far in excess 
of the permissible figures. 

Various arrangements 













for the glazing were 
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Fig. 4. Two 

























investigated so as to give the maximum daylight 
intensity inside the building. A horizontal plane 
3 ft. 4 in. above floor level was assumed as the 
working level. A total depth of 23 ft. 4 in. for the 
| side glazing over the whole length of the building 


TABLE I. 
8 tons per sq. in. 


Permissible working stress in steel 
| Load on subsoil, taking into account 
weight of foundation block... 2-25 tons per sq. ft. 
| Dead loads : 
Trafford tiles (roof) ... 
Glazing (roof and walls) 
Brick walls 
Superimposed loads : 
Roof A, on covered area, acting ver- 
tically, including snow and wind... 
Roof B (Duchemin) upon sloping 
surface, acting at right angles to 





3 Ib. per sq. ft. 
...112 Ib. per cub. ft. 


30 lb. per sq. ft. 


the slope inwards ... on ae pa 
Roof B, acting outwards on the 
leeward side é< ‘ok soo BS 
Vertical surfaces (both designs), 
including lantern over 13 bays, 
due to wind acting horizontally ... 30 - 
Cranes : 
Maximum wheel pressure, including 
impact by dead and live load, 
dragging and braking (see Fig. 4): 
Vv = 26 
(a) Vertically, per wheel (max.) ... { y. . ee 
(6) Horizontally, longitudinal ted * 3°7 tons 
7" 2-6 
(c) Horizontally, transverse m be, . . 


was accepted. To investigate the effect of moving 
the side glazing upwards or downwards, daylight 
intensities were compared, as shown in Figs. 5 and 6, 
on Plate XX. This method is based on measuring 
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« we ~ 20¢ wo aml 20.0---> 
Crane Gantry 
+ Influence Lines for Span Moments 
4 Scales, Lengths ° Ss wR 
| Ordinates 90.07 0-04 
Max. M. 
co  §£=<jfF ==... Min. M 


the daylight intensity at a given spot inside the 
building by the angle between the extreme rays 
from any of the glazed surfaces. The comparison in 
these figures shows that with the same depth (and 
cost) of side glazing, the daylight intensity inside 
the building can be increased up to 16 per cent. 
The shaded area in Fig. 6 represents the increase 
in daylight-intensity at a level 3 ft. 4 in. above the 
floor (n additional advantage as regards daylight 


intensity results from the fact that the apex of 
TaB_e Il Comp trison of Quantities for Two 
Designs 
Desigt 
escription Unit 4 | B Kemarhs 
Rigid Root 
Frames. | Trusses 
1. Steelwork tons 282-7 258 
Foundatior 
excavation cub. yd = 1,0 Permissible 
pressure ol 
‘ crete 1:2:4 ub. vd 47t subsoil 
shuttering sq vd 75 O45 2°25 tons 
Stet elnforce per sq. ft 
ment tons l lo 
the rigid-frame structure is about 13 ft. nearer to 


the floor 
truss design B. 

rhree different materials for roof covering were 
investigated. The final 'rafford tiles 
(reinforced asbestos) of 3 lb. per square foot weight, 
the material for the lantern 
louvers. The weight of the Crittall glazing for the 
roof Jantern and side walls was 6 lb. per sq. ft. The 
brickwork and glazing were carried round the corners 
of the building, thus forming a continuous cover 
for the internal steelwor At one corner of the 
building the floor level was 8 ft. below ground. The 
respective portions of the side walls and gable end 


aS compared with the conventional roof- 


choice was 


same being chosen 


were reinforced by buttresses and an air-raid shelter 
was provided adjacent to the side wall, covered by 
shrubs and flower beds. , 

Structural Design.—lIn designing the structure 
various matters had to be investigated, including 
structural considerations, questions of material, 
workmanship, welding procedure, erection and 
appearance. The basis of calculation the 
same as that used for the comparison of the two 
designs as described above. Permissible working 


stresses were specified as follows : 


was 


Steelwork, except portals 9 tons per sq 
Portals, excluding wind 8 
Portals, including wind 10 


in 


Calculations were generally based on the London 
County Council By-laws, and the calculations for 
the welds on the London County Council Welding 
Regulations, both which came into force 
January 1, 1938. 

The general arrangement for the building and 


of on 
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RIGID-FRAME 


Fig. 35. 





(7387.4) 


individual structural parts are shown in Figs. 7 to 12, 
Plate XX. Instead of using simply supported 
purlins over a 20-ft. span, or continuous purlins, 
the arrangement with hinges and cantilevers was 
found to be more economical. The simple type of 
hinge is illustrated in Figs. 13 and 14, Plate XX. 


TABLE III 
[SoMa jo *s I, de 
- = I Z I duo 
M,,* My’ |, Sun 
ds | ds 
El | I 
E Young's modulus (constant). 
[I = Moment of inertia 
I a constant moment of inertia adopted to simplify 
the calculation. 
s Length of member measured along its axis. 
M,, = B.M. for the assumed simply-supported beam 
due to external loads. 
My B.M. for the assumed simply-supported beam 
due to a reaction H 1 directed outwards. 
One Elastic movement of the support of the assumed 
simply-supported beam in _ direction of 
H 1 due to external loads. 
bnn Elastic movement of the support of the assumed 
simply-supported beam in_ direction of 
H 1 due to H l 


Hinges were arranged in every second bay, thus 
facilitating erection. Purlins Nos. 1 and 5, on the 
right in Fig. 9, were 7 in. by 4in. by 161b. IL sections, 


all others were 6 in. by 3 in. by 12 lb. The lantern 
TABLE IV. 
Section Axial Area Stress M z 
Force | Oo) 1 
' 
Tons per 
Pons Sq. li Sq. In fons-Ft 
0 a6 4 30-75 2-83 
l Bi 4 s4-1 2-54 107-4 
» s6-4 87° 2-31 214-6 
86-4 43°5 99 300-8 
‘ a6-4 43-5 1-99 386-4 
} 22-0 43-5 0-51 411-¢ 
’ 11-¢ 40-25 0-29 283-3 
s 11-6 28-0 0-42 173-4 
’ 11-6 28-0 O-4 159-0 
10 11-6 28-0 0-42 123-6 
11 11-6 28-0 0-42 86-7 


frames were calculated as two-pin frames of 16-ft. 
span, consisting of 6 in. by 44 in. by 20 Ib. I sections. 
The horizontal rails in the side walls and gable 
ends are exposed to vertical loads from the roof, 
brickwork and glazing, and to horizontal loads from 
the wind. One of the side rails forms the outer 
chord for the gantry bracing. The side rails are 
calculated as simply-supported beams over a 20-ft. 
span 

The horizontal gable-end wind girders, of 80 ft. 3in. 
span, were designed for transmitting wind loads 
from the gable ends into the brake portals and 
foundations. These plate girders, of about 4 ft. 
overall depth with horizontal web, made it possible 
the of the vertical 


to reduce considerably sizes 
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FACTORY BUILDING. 











Access to the gable 


stanchions at the gable ends. 
ends and crane tracks for inspection and maintenance 


is facilitated. Also, these substantial plate girders, 
together with the crane gantry and gantry bracing, 
form a continuous horizontal frame over the whole 
length and width of the building 30 ft. above floor 
level, thus considerably increasing its rigidity. 


The crane-gantry girders were calculated as 
continuous beams. Bending moment, shear and 


reaction were determined by influence lines, two 
of which are reproduced in Fig. 34, on this page. 
The bending moments established by the influence 
lines were used for the calculation of welded joints 





only. At 6 ft. from the support :— 
max. M 26 x 20 (0-1373 + 0-0810 — 0-0510 — 
0-008 = +82-8 tons-ft. 
min. M = —26 x 20 (0-0526 + 0-0095 — 0-0095) 
= —27-3 tons-ft. 
At 4 ft. from the support : 

max. M = 26 x 20 (0-0987 + 0-0170) = + 60-2 
tons-ft. 

min. M = —26 20 x 0-0634 — —33-0 tons-ft. 


The heaviest rolled-steel joist section available 
was used for the gantry girder, viz., 24 in. by 74 in. 
by 95 lb., with a horizontal plate, 12 in. by 4 in., 
welded on top. Transverse horizontal loads are 
carried by a gantry bracing consisting of a continuous 
lattice girder. The top flange of the gantry girder, 
forming the inner chord of the gantry bracing, is 


Forces, BENDING MOMENTS, AND STRESSES. 


Stress Stress M (per- — 
1) (per- tact Section 
(1) (0) + ® Gs -) _ missible). 
Tons per Sq. In. Tons-Ft 
7:17 140 v0 
3-51 6-05 7°46 228 1 
5-06 7°37 7-69 326 2 
5-86 7°85 8-01 411 3 
7-52 9-51 8-01 411 4 
8-00 8-51 9-49 4n6 > 
7-30 7-59 9-71 § 7 
7-14 7-56 9-58 s 
6-56 6-98 9-58 Q 
10 5-52 9-58 10 
3-68 4-10 9-58 ll 





subjected to axial compression or tension, but also 
to direct bending from horizontal wheel forces, 
acting laterally. Longitudinal horizontal loads due 
to braking and dragging are transmitted to the 
brake portals and foundations. The gantry bracing 
transmits its horizontal reactions to the main 
portals. As the lateral crane loads may act either 
inwards or outwards, all diagonals and posts of the 
gantry bracing had to be designed as struts. Not- 
withstanding their higher cost, tubular sections were 
found to be most convenient for this purpose. 
Tubes 3} in. O.D. by No. 7 gauge were used. 

The main portals are two-pin rigid frames of 
80 ft. 3 in. span between centres of pins. The 
following loads had to be taken into account: 
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Deadweight of portals, purlins and roof covering ; 


weight of lantern ; 30 lb. per square foot superim- | 


posed load on roof; wind on lantern and on side 
walls ; and the vertical and horizontal loads from 
cranes. The horizontal thrust at pin level was 
calculated from the expression given in Table III, 
opposite. Values for the numerator and denomina- 
tor were calculated for 11 cross sections over half of 
the frame, with seven types of loading, a to g, as 
indicated in the bending moment diagram given in 
Fig. 35. Unit loads were introduced to simplify 
calculations, the actual loads being used only for 
calculating final values. The resulting axial forces, 
bending moments and stresses are shown in Table LV, 
together with the areas and section moduli for cross 
sections 0 to 11. Axial stresses are marked (0), and 
bending stresses (1). 

Bending moments due to various loads are shown 
in Fig. 35. The line indicating permissible bending 
moments has been calculated as follows :—Permis- 
sible bending stress = 10 tons per square inch 
minus stress due to axial compression ; permissible 
bending moment = permissible bending stress multi- 
plied by section modulus Z at the respective cross- 
section. It will be seen from Table IV and from the 
bending-moment diagram that at point 4 (at the 
bottom end of the crane gantry bracket) and between 
points 7 and 8, the calculated stresses come fairly 
near to the permissible figures. There is, however, | 
an ample reserve provided by the severe assumption | 
for live loads. The form and dimensions of the main 
portals can be seen from Figs. 15 to 26, Plate XX. 
In many respects the design of these rigid frames 


was influenced by considerations of workmanship, | 


welding procedure and method of erection. 

Most of the wind load on the gable end is carried 
by the gable-end wind girder, i.e., 4-ft. deep plate 
girder described above. There remains, however, 
the wind load on the top portion of the gable end, 
which is transmitted into the wind bracing in both 
end bays of the roof. Light diagonals were intro- 


duced and purlins acting as posts were reinforced | 


by welding a 5 in. by 2} in. by 10-22 lb. channel 
to the 6 in. by 3 in. by 12 lb. joists. The top flanges 


of the rigid portal beam form the chords of the | 


wind bracing. The horizontal reactions are taken by 
the wind portals which are provided in the end bays 
of the side walls. Their reactions are transmitted 
through the crane gaatry into the brake portals and 
foundations. 

The wind however, 


loads, are of secondary 


importance as compared with the longitudinal live | 


loads produced by braking and dragging of the 
travelling cranes. All these horizontal longitudinal 
loads act parallel to and outside the plane of the 
brake portals. The eccentricity is about 2 ft. 7 in., 
producing additional bending moments and reactions 
in the main portals. The arrangement in plan of two 


pairs of the brake portals is shown in Fig. 27, on | 


Plate XX. 


The dimensions of the portals, arrange- 


ment of stiffeners and main joints, which again were | 


designed to facilitate erection, are shown in Figs. 
28 to 33. 

Calculation of Welds.—Calculation of the welded 
joints was based on the London County Council 
Regulations of December 7, 1937, which came into 
operation on January 1, 1938. Permissible stresses 
in welds were taken as follows :— 


Tension and butt 
welds 


Shear in butt welds i in webs 


compression in 
8 tons per sq. in. 
6 


Shear in butt welds other than webs 5 o o 
Stress in end fillets 6 eo 
Stress in side fillets oan a. 


Fillet welds were made continuous habegiens 
the main parts. They are mostly of }-in. leg, with 
certain exceptions; for instance, for the gantry 
bracket, at the top end of which the full tension is 
transmitted by end fillet welds of }-in. leg. For 
stiffeners, etc., continuous ,-in. fillet welds were 
used. Erection welding was restricted to a mini- 
mum and very little overhead welding had to be 
done. Wherever possible butt welds were used and 
designed to develop the full capacity of the member. 

Foundations.—Foundation blocks for the main 


portals had to be designed for the following loads :— | 


Vertical load 90-6 tons 
Horizontal, outwards 14-3 
Horizontal, inwards 8-8 


*25 tons per sq. ft. 


Permissible pressure on subsoil ... 2 


| Thus, 
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The calculated maximum pressure was 2-16 tons 
per square foot. Uplift had to be taken into account. 
This is due to the continuity of the gantry girder 
(as can be seen from the influence lines for reaction 
at support), also to braking and dragging effects and 
to wind on the gable end. After deducting the 
minimum dead load, there still remains at the base 
plate an uplift of 17-0 tons, which had to be con- 
sidered in designing certain welded joints, bolts and 
anchorages. 

(To be continued.) 
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Boiler Operator’s Guide. By Harry M. SPRING, JUNR. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 20s.] 

Tuts American book, dealing with the construction, 

operation, inspection, and maintenance of steam 

boilers, is more particularly intended for boiler 
inspectors and those who have to pass examinations 
of the type required of such officials in the United 

States. Over three hundred steam engineers 

typical examination questions and answers are 

|included. In spite of this rather specialised appeal, 

the book contains much of interest to British 
engineers, and is well written and thoroughly up to 
date. It includes, for example, descriptions of 
| Dowtherm boilers, and of the use of diphenyl, 
| diphenyloxide, and similar stable organic liquids for 
heat transmission; also of the Tomlinson water- 
tube boiler and furnace arrangement for the com- 
| bustion of the organic residues left by the evapora- 
| tion of waste liquors in the paper industry. The 
| author describes concisely what he terms “ special 
service ’’ European boilers, that is, the Loeffler, 
| La Mont, Velox, and Benson. He gives no indica- 
tion, however, of the revolutionary pioneer work of 
Mark Benson on the forced-circulation mono-tube 
generator, and does not mention the Atmos, Ramzin, 
Schmidt-Hartman, and Sulzer generators. 

There are some excellent chapters on Ameri- 
can straight-tube natural-circulation water-tube 
boilers, including the Babcock and Wilcox, Heine, 
Keeler, Murray, Springfield, and Wickes types, and 
also on bent-tube boilers, such as the Combustion 
Engineering, the Riley, and the Stirling. One of 
the best chapters is that dealing with boiler appli- 
ances and auxiliaries, including safety valves, gauge 
glasses, blow-down valves, check valves, feed-water 
regulators and feed-water heaters, as well as econo- 
misers and feed pumps. The references to super- 
heaters, de-superheaters, and water-cooled steel-tube 
combustion-chamber walls are concise and good, 
but pulverised-coal firing equipment, mechanical 
stokers and air heaters are treated less fully than 
their importance warrants. A considerable amount 
|of space is naturally devoted to steam generation 
practice from the boiler inspector’s viewpoint ; 
internal and external corrosion are discussed, and 
there is much that is interesting on embrittlement 
and carry-over in steam. The author, as a boiler 
inspector himself, has some pungent comments to 
make about boiler compositions. There are some 
useful appendices, including a glossary of boiler 
terms. 


Acoustics. By Percy L. MaRKs. London: The Technical 


Press, Limited. [Price 7s. 6d. net.) 
TueE title, Acoustics, which appears on the cover 
of this book is misleadingly comprehensive ; even 
the qualifying sub-title, A Handbook for Architects 
and Engineers, conveys too ambitious an idea as to 
its scope. Actually, it is concerned solely with a 
single specialised branch of technical acoustics, 
which is treated in two parts and four appendices. 
Part I consists largely of extracts from works, 
mostly by recognised authorities, dealing directly 
or incidentally with architectural acoustics. It is 
well-nigh impossible to weld a succession of snippets, 
from sources dating from the First Century B.c. 
to the present day, into a coherent whole, even 
when the attempt is not marred, as this is, by 
indications that the author is insufficiently familiar 
with the fundamental physical principles involved. 
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| reverberation being given, and with the quantity a 
| wrongly stated as “giving the absorbing power 
| per square foot of the various materials 

|More recent modifications of the reverberation 
| formula are not even mentioned. Other expressions, 
| such, for example, as “ the velocity of sound through 
other media than air is mostly much more rapid, 
but in the case of iron it tallies very closely ” are 
physically inexcusable. The author’s curious 
| attempt to differentiate between loudness and noise, 
|on pages 30 and 31, does, indeed, leave him in some 
doubt whether his “ definitions will be invariably 
approved.”’ Moreover, where, in the absence of 
|clear definition, confusion is possible, as in the 
| distinction between the decibel and the phon, he 
merely succeeds in adding to it. Remarks such as 
“bad proportions induce reverberation as the 
reflecting angles are not regulated to control the 
passage of notes *’ (page 20) appear to be meaning- 
less. 

In Part Il, Mr. Marks has summarised the trade 
literature issued in connection with the various 
brands of acoustic absorbents now available com- 
mercially. This body of useful information would 
be handier if the results had been tabulated in 
some such form as in the April, 1940, issue of the 
Official Bulletin of the Acoustical Materials Associa- 
tion (of America), and if the same convention 
regarding the frequencies at which the absorption 
coefficients were measured had been adopted 
throughout. Incidentally, absorption coefficients 
are not, as stated, measured in cycles per second. 

The four appendices consist, respectively, of an 
extract from F. R. Watson’s well-known Acoustics 
of Buildings; a note from the Department of 
Scientific and Industrial Research on the design 
of concrete floors to reduce the transmission of 
sound ; a semi-political summary of a report on 
the construction of ‘ working class” flats; and a 
less contentious account of the acoustic treatment 
of flats to let at ‘‘ middle rent ’’ rentals. Enough 
study along strictly scientific lines has now been 
carried out to make faulty acoustics as reprehensible 
a defect in a building as inefficient lighting or bad 
ventilation ; but, if architects and engineers are to 
tackle their acoustical problems along any but the 
crudest of rule-of-thumb lines, they will need a 
better understanding of the basic principles of acous- 
tics than is to be obtained from the present work. 


Symmetrical Component Analysis of Unsymmetrical Poly- 
phase Systems. By R. Drei. ING. NEUMANN. London : 
Sir Isaac Pitman and Sons, Limited. [Price 21s. net. ) 

A SIMPLE and extreme case of the analysis of an 
unsymmetrical system into two symmetrical three- 
phase systems has been familiar to electrical engi- 
neers for many years and was first pointed out by 
Ferraris, who showed, at the close of the century, 
that an alternating magnetic field could be resolved 
into two rotating fields of constant and equal 
magnitude, rotating in opposite directions. This 
method was found to be of great service in the 
early days of alternating-current machinery for the 
investigation, for example, of the single-phase 
induction motor when that machine was much more 
widely used than it is to-day. It also provided a 
very helpful means for studying the effects of 
armature reaction in the case of single-phase alter- 
nators, and for a two-phase short-circuit condition 
of a three-phase generator. Mr. Neumann’s book 
gives a comprehensive treatment of the generalised 
form of the principle of symmetrical component 
analysis. This analysis has become of immense 
importance in recent years for the investigation of 
the vast number of special problems which have 
arisen during the amazingly rapid growth of the 
inter-connected electric-power systems which are 
now in operation in all parts of the world, The 
development of this principle in the generalised 
form, including the zero component as well as the 
positive and negative phase sequence components, 
has been largely due to the late C, L. Fortescue, 
of the United States, whose paper in the T'ransactions 
of the American Institute of Electrical Engineers, 
in 1918, provided the foundation for most of the 
applications which have since been made. 





Sabine’s reverberation formula is quoted | are 


The first three chapters of this book deal with a 


| series of geometrical and.analytical principles which 


necessary for a clear understanding of the 


(incorrectly) without any definition of the time of ‘discussion of the analysis of unsymmetrical poly- 
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phase systems, and these are followed by the 
development of methods for the measurement of 
the positive and negative phase sequence com- 
ponents and the zero component, respectively. The 
fourth chapter deals with the applications of the 
analysis to a wide range of practical problems, such 
as line faults, the effects of unsymmetry of the 
supply pressure on the performance of three-phase 
induction motors, the phase converter of Kando as 
used for the Hungarian State Railways, the Scott 
transformer system, relays, the Petersen coil pro- 
tective systems, and measuring instruments. There 
is a bibliography of 280 author references and a 
very complete general index. Although the book 
consists of only 219 pages, it is, perhaps, the most 
comprehensive treatment of the subject which has 
yet appeared ; indeed, it induces a feeling that too 
much material has been compressed into too small 
a space. The usefulness of this valuable treatise 
would have been enhanced if representative prac- 
tical problems had been more freely considered as 
immediate examples of the applications of the 
principles discussed in the earlier parts of the book. 
A further helpful modification would have been to 
compare and contrast solutions of certain problems 
as obtained by ordinary vector methods and by the 
method of symmetrical component analysis. This, 
no doubt, would have involved considerable 
increase in the size of the book and a more selective 
distribution of the material. It is not always easy 
for an author who has become immersed in a highly 
specialised subject to appreciate the assistance that 
would be given in promoting the wider knowledge of 
a powerful, and mn some respects, a novel tool 
among readers who familiar with it 
if frequent interludes were provided in which the 
virtues of the method were surveyed and emphasised 


a 
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ipplied Chemistry for Kngineers 
GELI Kdward 
(Price l5e 


London 
net.| 
Mr. GyNGRLL, in his preface, states that he has 
dealt with “the chemistry of materials and pro 
by the engineer,’ which, if taken 
literally, would cover the whole tield of applied 
chemistry and chemical engineering. Obviously, 
therefore, with a book of this type much available 
material of importance has to be omitted ; but it 
ia surprising to find that this includes metallurgy, 
passed over because the subject is recognised to 
demand a book in itself. The chemistry of metals, 
and metallurgy generally, might have been thought 
to be about the last subject that would be sacrificed 
in a book dealing with applied chemistry for engi- 
neers; certainly, if it is possible to deal with 
petroleum technology, synthetic liquid fuels, hydro 


cesses used 


genation, oil-shale carbonisation, coke-oven practice, 
and low-temperature carbonisation, for example, all 
represented by a vast literature, in less than two 
pages each, some space might have been found fot 
metallurgy. Incidentally, the entire subject of 
mechanical stoking for Lancashire and other cylin- 
drical boilers is dismissed in exactly three lines, 
although two illustrations are included of a ‘* Hotch 
kinson "’ stoker, evidently a mistake for Hodgkinson. 
It is equally surprising that no details are given of 
any methods of analysis or testing—because, it is 
stated, “full working instructions" are readily 
obtainable. The further observation, that the 
combustion of gas is not usually attended with any 
serious difficulties, suggests that the author is not 
familiar with the subject of turbulent burners, and 
the hundreds of patents associated with it. 

The book is divided into six sections, which deal 
briefly with fuels and combustion, metallic corrosion, 
paints and varnishes, water treatment and sewage 
disposal, cements, and lubrication. In the first 
section, reference is made to the composition and 
formation of wood, peat, lignite and coal; to the 
coal-carbonisation industries, including both town 
gas and metallurgical coke; producer gas, the 
petroleum industry, the combustion of liquid fuels, 
and the science of combustion. The chapters 
dealing with corrosion form the best section of the 
book. Those on water softening are fairly adequate ; 
but, in general, the work hardly lives up to the 
comprehensive promise of its title. 


— 
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THE BUCKLING OF A THIN 
CIRCULAR ARCH.* 


By Professor Dr. JuLIus RaTzERSDORFER. 


Let us consider a curved bar with its centre line 
in the form of an arc of a circle of radius r and a 
constant thickness which is small in comparison 
with the other dimensions. The arc is submitted 
to the action of a uniformly distributed pressure p 
per unit of length. It is in equilibrium with a 
uniform compression by the forces P = pr in the 
direction of the tangent to the are. If p exceeds a 
certain value, however, the bar bends, and, besides 
the longitudinal compression, a flexure is also 
caused. We now consider the case of bending of the 
axis in its plane in relation to the important hypo- 
thesis that the direction of the pressure p remains 
unchanged during the deformation. 

Elastic Equations and Conditions for Equilibrium. 

A point m on the centre line defined by the 
angle 4, Fig. 1, attains during bending the position 
m' with the radial displacement w and the tangential 


Fig.t. 
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displacement 1 Under a deformation without 
change of length with the condition 
dv 
d¢ 
the elastic equations are given by the following 
The bending moment M in the bar is 
EI /dv . d*v 
F \d¢d ip) 
in which FE | is the flexural rigidity of the bar in 
the plane of its initial curvature. The radius of 
curvature p of the deformed axis is represented by 
1 l l/dv @v 
p +r w\d¢ +ip)- 
The rotation of the tangent on the arc denoted by 
the angle / has the value 
v 1 d*» 
r | +dd® 


w 


terms.* 


M 


¢= 


* See the writer's paper, “‘ Ueber die Stabilitat des 
Kreisringes in seiner Ebene,”’ Zeilschr. Ocesterr. Ing.-u. 
Arch. Verein, vol. 90, page 146 (1938). 

+ See author’s book, Die Knickfestigkeil von Stdben und 
| Stabwerken, Vienna, 1936, page 306. 


| sine equal to the angle, we obtain the equations 
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| Fig. 2 shows the point m and its position m! after 4 


the deformation. The angle in the centre of the 


we" 
arc, mom, is -. and the angle between o m' and 


the new tangent of the arc is given by = _ ( . 4): 


With the displacements v, w the compression P is 
increased by forces and moments of infinitesimal 
quantity ; these are the tangential force T, the 
normal force N, and the bending moment M in 
the plane of the bar. Consider an element of the 
axis of unit length and set down the conditions of 
equilibrium for forces in the axes z, y and for 
moments (see Figs. 2 and 3). Neglecting small 
quantities of higher than first order and taking for 
small angles the cosine equal to unity and the 








= (P+T)i=0 l 
ds Pp P =, (4) 
dT 1 
i> wih. a 0, 2 
ds p py “) 
dM . 
da * N=0 (3) 
wv \ 
rn 
< \ 
% 
i 
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By differentiation of (1) and writing - = K, and 
P = pr, we obtain 
d*N T) dK ,- dT 0 4 
r ; oa 
dss‘? ds ds - 


Substituting the values from (1), (2) and (3) 


7 dN\ dT soe v dy 
pr+T=e(p4 a) ltt +e(; +*5q): 
dM dK 
N —— = cI — 
ds - ds 


in the relation (4), we obtain the differential equation 





eK dK /,, K v d*y 
de * de (x + am) ar? (; ' ‘S) 
1 dK dK 
~ K ds ds®* 
. l 1 dv d*v 
Putting for K the term > te and 


neglecting terms of higher than first order, we have 
the result 


d*v , l a4 pr’, d‘v 2 1 , 2pr* dv 
ds* ° f3 EI / dst ¢ r* EI / ds? 
prév® 
| Ct 


me ; a > 
Using the notation ae = 2*, the general solution of 


this equation becomes 


. 8 Tr 3 . — 3 
v=C,.sin- + C,.-.cos- + CU,.sin— + U,. cos 
r r r r ’ 
pie ie ee : 82 
+ U,.-.sin U, . cos —. 
r ? r 


The six constants of integration C will now be 
determined from the boundary conditions of the 
problem. Equating the determinant of these 
homogeneous linear equations to zero, we get the 
buckling condition, or the relations for the critical 
value of the pressure. 

Circular Arch with Hinged Ends.—At the ends 
of the bar, the displacements and the bending 
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moments are zero. With the length of the circular 
centre line s = 2b and the origin of the co-ordinate 
axes in the middle of the har, the boundary condi- 
tions have the form 
dv oad d°v 
d¢ ~ dd 
Substituting here the expressions for v, we obtain, 
with the abbreviation b:r = «, the equations 


+b, v=0, w 0, M 0. 


U C,.sina + C,.a.cos a + C,. sin za 
C,. cos «a + C,. a. sin a + C,. cos za, 
0 = C,.sin a —C,. a. cos a —C,. sin zx 4 
C,.cosa+C,.a.sina + C,. cos za, 
0 C, . cos a C, (cos a — a. sina) + Cy.z. 
cos za -—-C,.sin a + C, (sin « + a. cos «) 
C, .z. sin za, 
U0 = C,.cos « + C,(cos a —a.sin «) + C,. z. cos za 
+ Cy.sin a —C, (sin a + a. cos a) + 
C,.z. sin za, 
U = C,. cos a + Cy(a.sin « —3 cos a) — Cy. 2. 
cos za + C,.sin a —C, (a. cos « + 3 sin «) 
+ C,. 2°. sin za, 
v C,. cos « + Cy(a«.sin a —3 cos «) —C,. 2°. 
cos za --C,. sin a + C, (a. cos a +3 sin a) 


C, . 2* . sin za. 

Adding or substracting the corresponding relations, 
we get two groups of three equations each with 
three constants. 


v0 C,. sin « C,.a.cos x + Cy. sin za, 

0 = C,. cos a + C, (cos « a .sin «) 4 
Cy . 2. cos za, 

v0 C, . cos a — Cy (a. sin a --3 cos x) + 
Cy . 2*. cos za. 

0-= C,.cosa+C,.a.sina + C,. cos za, 

U = U,.sin « —C, (sin « + a. cos a) + 
C, .z. sin za, 

v0 C,.sin a —C, (a cos x + 3 sin a) 4 
C, . 2*.. sin za. 


The buckling condition will reduce to that of two 
determinants and we have 


z (z* 3) sin 2a + 2z (2? I)a 
4 cotan za. sin? « =U (5) 

z (z* 3) sin 2« 22 (z® I) a 
4 tan zx. cos* « 0 (6) 


ln the series of coefficients z we now determine the 
least value of z above unity, and from this the 
critical pressure p, is given. The root z = | leads 
to M = 0, i.e., to equilibrium without flexure. 

The calculated critical pressure p, for various 
values of « is shown in the following table : 


: H 
a sU deg. | 60 deg. YU deg. | 120 deg. | 150 deg. | 180 deg. 
r 
r3 
Px El 35-904 8.73 3-27 5-U1 3-02 1-72 


The solution for the first three angles is determined 
by equation (6), and for the last by (5). 

Circular Arch with Built-in Ends.—The displace- 
ments and the angles of rotation of the ends are 
equal to zero and with the length of the arch 2b 
we have the boundary conditions 
do, we 
dé °° 4d¢# 
A calculation carried out in the same manner as in 
the preceding case gives the two buckling conditions 


0. w = == 0. 


(z* +- 1) sin 2a + 2(z* — I) a 
4z. tan zx. cos*?@a = 0 (7) 

(z? + 1) sin 2a — 2(z7— lha 
4z. cotan zx. sin? « = 0 (8) 


Several solutions for the critical uniform pressure 
p, are obtained in the following table : 


b 

a 30 deg. | 60 deg. | 90 deg. | 120 deg. | 150 deg. | 180 deg 
r 

PK 7 74-95 | 19-59 | 9-0 4-63 1-99 4-0 


The values p, are found for « = 7 of equation (8), 
tor the other angles of (7). 

Complete Circular Ring.—-In the case of a circular 
ring, the displacement v must be a periodic function 

8 
of - with the period 27. In the expression for v 
we must eliminate the constants C, and C, and 
z gives the values 0, 1, 2, etc. The root z=0 is 
p =0, but z= 1 is also a deformation without 
flexure, because the bending moment M becomes | 
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zero. The critical pressure is given by z = 2 by 
the formula 
4 EI, 
PK = 
in accordance with the result for the arch with 


both ends built-in, by « = 7. 

It is interesting to note that we obtain this 
solution starting from a regular polygonal ring on 
the hypothesis that the direction of the external 
forces remains unchanged during the deformation 
without a change of length.* For a regular polygon 
with the total length L and n equal and equally 
compressed sides, the critical force in the bars is 
determined for n = 3 by 


P, = 13-6 atin 
and for n > 3 by 
P. <16 n* El 
L? 
For a circular ring with L = 27 r, and P, = p, .r. 


we now obtain 
El 
Px = 4 r3 


an expression in accurate agreement with the above 
result. 


. , El 
The well-known formula of M. Levy, py, = 3 


3 
? 
is given for a hydrostatic pressure which is always 
normal to the direction of the deformed axis, and 
; - ‘ . El 
the result of EK. L. Nicolai py = 4, 5 —> leads to the 
r 
hypothesis that the uniformly distributed external 
forces act always towards the centre of the arch. 





MEASUREMENT OF CYLINDER 
POWER OF HIGH-SPEED STEAM 
LOCOMOTIVES.* 


By L. K. Borreron. 


Sream locomotives now run for short periods at 
speeds in excess of 100 m.p.h. Speeds of 90 m.p.h. 
for sustained periods are not unusual. Running over a 
division at 75 m.p.h., with the exception of the accelera- 
tion and deceleration periods in stopping, starting, and 
observing local speed restrictions, is common practice. 
At diameter speed, that is, a speed in miles per hour 
equal to the diameter of the driving wheel in inches, 
the driving wheel rotates at 336 r.p.m.; high-speed 
passenger locomotives operate a considerable part of 
the time at higher than diameter speeds. Considering 


the size of locomotive cylinders, the rotational speeds | W" ¢ v 1c 
| effects of vibration and temperature differences on the 


are high as compared with other reciprocating engines. 
The difficulties encountered in taking indicator cards on 
high-speed steam locomotives are many and it must 
be borne in mind thit, compared with the indicating 
of stationary eagines, the problems ereountered are far 
more complex. Reducing motions are a constant 
source of trouble due to breaking and rapid wear, as 
they must run unprotected from the weather. Due to 
roadway clearances and interferences of locomotive 
parts, it is often difficult to apply any sort of a reducing 
motion. Common to all indicators driven with a 
reducing motion, the stretching of the indicator cord 
increases as the speed increases, the indicator-drum 
spring is hard to adjust correctly, and even the drum 
is a source of errors due to its inertia. L. Pendred, 
in an articlet on high-speed indicators, does not believe 
any reciprocating reducing motion is reliable above 
500 r.p.m. In the of steam locomotives, this 
limit. more likely, would be 300 r.p.m. Mechanical 
indicators of simple and rugged construction for speeds 
up to 500 r.p.m. are on the market but. if the indicator- 
drum motion does not proportionally follow the cross- 
head, the cards are of little or no value. 

Since reducing motions, cord stretch, and drum inertia 
are such a source of error, the thought arises that it 
might be better to dispense with the reducing motion 
entirely and drive the drum at constant speed in one 
direction. In this case it would be necessary to apply 
an apparatus for marking crosshead dead centres 
on the card. Also, the drum speeds would have to 
be high: a locomotive with 80-in. diameter drivers, 
at a speed of 100 m.p.h., is making 420 r.p.m., which 
completes a cycle in 4 second. To obtain cards 3 in. 
long, paper travel of 1} ft. per second would be required. 

The errors common to the mechanical indicator are 
well covered in technical literature. On the steam 
locomotive, all of the mechanical-indicator errors and 


case 


* Paper presented at the semi-annual meeting of the 
American Society of Mechanical Engineers at Milwaukee, 
Wisconsin, June 17 to 20, 1940. 

+ The Engineer, vol. 


Abridged. 


115, page 119 (1939). 
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troubles common to stationary work are encountered, 
plus some additional ones. The most troublesome 
of these are the severe rapid vibrations of the front 
end of the locomotive at high speeds. Front-end 
vibration will, in turn, vibrate the entire indicator and 
especially disturb the pencil motion. Sticking pistons 
are common, due to highly superheated steam and bits 
of boiler scale and other foreign matter getting into 
the indicator cylinder. The operator labours under 
conditions which are not conducive to good work. 
There is also the possibility of the locomotive meeting 
with an accident, such as knocking out a cylinder head. 
Due to clearance limits, indicators usually cannot 
extend out beyond the width of the cylinders. This 
means that indicators cannot be connected directly 
into the cylinders. Instead, relatively long pipes 
must be used between the cylinder and the indicator, 
in order to locate the instrument so that it is accessible 
to the operator and within clearance limits. The 
errors due to long pipes are very serious and at high 
speeds the events, as shown by the card, lag so far 
behind the actual events in the cylinder as to make 
the card valueless both as for the events and the mean 
effective pressure.* 

Mechanical indicators, developed primarily for 
internal-combustion engine testing, offer possibilities 
for high-speed steam-locomotive testing, provided the 
drum is driven at constant speed and not by a reducing 
motion. However, the errors due to long pipes and 
locomotive vibration would still be present, and the 
operator would have to ride at the front end. Pressure- 
time cards instead of pressure-volume cards would be 
obtained and, to determine the m.e.p., it would be 
necessary to redraw the cards on a pressure-volume 
basis unless a special integrator were available. Optical 
indicators do not seem to offer any possibilities for 
locomotive road tests. They are essentially laboratory 
instruments and are not rugged enough to stand shocks 
and vibrations. 

The indicator which offers possibilities for determin- 
ing the indicated horse-power of high-speed steam 
passenger locomotives is the electrical type, such as 
the Martin and Caris indicator, the indicator described 
by H. T. Sawyer,{ and that of the General Electric 
Company.$ With the electrical indicator, the only 
apparatus required on the locomotive are the pressure 
measuring heads, an electric dead-centre marker, 
and wiring running back to the test car. The oscillo 
graph, which is the recording instrument, would be 
carried on the test car. The electrical indicator there- 
fore possesses many inherent advantages over other 
types. The pressure-measuring heads are attached 
directly to each head of each cylinder, thereby elimi 
nating the error due to piping. Any number of cylinders 
can be indicated simultaneously. Reducing motion 
is not used. The operator is not required to ride at 
the front end. Conditions which might interfere 
with the accuracy of the electrical indicator are the 





pressure-measuring heads. The electrical indicator 
makes only pressure-time cards, but with a special 
integrator the m.e.p. of such cards may be directly 
determined. 

Due to the limitations of mechanical indicators and 
the hazard of men riding at the front end, the research 
and mechanical-standards department of the Union 
Pacific Railroad Company has used the heat-drop 
method for determining the steam rates and indicated 
horse- power of high-speed steam passenger locomotives. 
The methods of Arthur Williams!| have been followed 
and the results obtained for high-speed work have been 
found to be reasonably accurate. Briefly, the heat- 
drop method is based on the first law of thermodynamics. 
Thus, in the case of the steam locomotive, the difference 
between the total heat in the steam to the cylinders 
and the steam exhausted from the cylinders is converted 
into mechanical work regardless of the processes which 
go on in the cylinder. The question has been raised 
as to the proper location of thermocouples for measuring 
exhaust-steam temperatures and it has been pointed 
out that the state of the steam during the exhaust 
period variable. The most reasonable location 
for the exhaust-steam thermocouples is in the exhaust- 


is 


* “ The Effect Upon the Diagram of Long Pipe Connec- 
tions for Steam-Engine Indicators,"’ by W. F. M. Goss. 
Trans. A.S.M.E., vol. 17, page 398 (1896). 

+ “A New Electrical Engine Indicator,” by KE. J. 
Martin and D. F. Caris. S.A.E. Journal, vol. 23, page 87 
(1928) 


t ‘** An Indicator for High-Speed Engines,” by H. T. 
Sawyer. Mechanical Engineering, vol. 58, page 283 
(1936). 

§ ‘‘To Measure Pressure Electrically,’’ Mechanical 


Engineering, advt. page 7, November, 1939. 
** Measurement of Steam Rate and Indicated Horse- 


Power of Locomotives,’”” by Arthur Williams. /7'rans. 
A.S.M.E., vol. 57, page 495 (1935). 
{ Ibid., discussion. Trans. A.S.M.E., vol. 58, page 


250 (1936). 
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nozzle stand, since the exhaust pressure at that point 
nas the least pulsation and the steam has had time to 


mix. The heat content of the exhaust steam cannot 
change between the valve cham be r and the exhaust 
stand, except for the influence of radiation and kinetic 
energy. If these two items are corrected for and the 


pressure and the temperature of the exhaust steam are 
accurately determined in the exhaust stand, it seems 
that a reasonably accurate determination might be 
made of the total energy. 

The heat-drop method determines the steam rate 


only, In order to calculate the indicated horse powel 
it is necessary to know the steam to the engine as 
well as the steam rate. Knowing the pressure and 
temperature of the steam in the exhaust-nozzle stand, 


it is a simple matter to calculate the flow through the 
nozzle, provided the coefficient of discharge is known. 
Of ¢ all formule for steam flow are based upon 
steady conditions and doubt will arise as to 
whether the formule hold true for locomotive conditions 
For low speeds, the pul 


purse, 


some 


where the flow is pulsating. 


sations are of such magnitude that the flow computed 
from the back pressure will be high. However, at 
high speeds, the exhausts are so frequent and the 


pressure fluctuations of such small magnitude that the 
accurate enough 


gauge will read an average pressure, 
for calculating the flow 
Che exhaust-pressure gauge should be piped up 
»> as to have a constant hvdrostatic head Lhis can 
be done by running a pipe vertically from the side of 


the nozzle stand through the smokebox and terminating 
the pipe within the limits At this point, 
s coil of copper pipe is the vertical 
pipe and a pipe with a gradual drop is run from the 
coil to the gauge in the cab. The vertical pipe should 
be 1 in. or larger to be self-draining. Kither a mere ury 
Bourdon-tube gauge may be 


clearance 


connected into 


manometer or a suitable 
used for indicating exhaust pressure in the cab 
\ potentiometer will be found to work very 
factorily for the determination of the temperatures, 
if the galvanometer is removed from the instrument 
und attached to the data board which is held by the 
operator when taking readings. Arthur Williams, in 
his paper,* illustrates and discusses such a mounting. 


satis 


During a test it is imperative to remove all auxiliary 


exhausts from the exhaust passages, as the exhaust 
steam from the auxiliaries is in a different state from 
the exhaust steam from the engines. Of course, the 


exhaust-steam temperature taken in the exhaust stand 
must be the temperature of the exhaust steam from 
the engine only Also, by removing the auxiliary 
exhausts from the exhaust passages, the steam to the 
engines equals the steam through the nozzle in the case 
of locomotives equipped with live-steam injectors, 
while, in the case of locomotives equipped with feed- 
the steam to the engines equals the 


water heaters, 


steam through the nozzle plus the steam condensed from 


the exhaust passages for feed-water heating. 

No definite data can be given which will cover the 
coefficients of discharge of locomotive-exhaust nozzles, 
due to such a wide variety of nozzles being used. 
Kach railroad would have to determine the characteris- 
tics of its own nozzl In general, it will be found that, 
for steady conditions, round-hole nozzles without 
sharp edges or projections and having a smooth approach 
im the vflicients of about 0-97 or 0-98 
for their entire range, while nozzles with 
complicated shapes and sharp edges have coefficients 
of 0-8 and lower at low back pressures, with the coeffi 
cient increasing up to a maximum of about 0-93 at 
12 lb. per square inch pressure. The author calculated 
the flow through the plain round-hole exhaust nozzle 


tand, have e 


pre ssure 


of Baldwin locomotive No. 60,000, considering the flow | 


adiabatic and using a coefficient of discharge of unity, 
velocity of the steam 


but making no allowance for the 
in the exhaust pipet The caileulated results, « ym pared 
with the test-plant measurements, show that, for 


exhaust-pipe pressures from 9-1 to 19-8 Ib. per square 
inch, calculated flows are from 3-59 per cent. 
high to 3-42 per cent. too low, with an average of 
0-62 per cent, too low. 

lhe equipment and procedures required for the use 
of the method are simple. It is only 
necessary to am-pipe eXxhaust-stand 
pressures and temperatures accurately lhe indicating 
potentiometer is a simple ruggec instrument. If any 
broken, disconnected, or earthed, the 
balanced 
Only 
one operator is required, and, by placing the potentio 
Operator 1s 


Che 


heat-drop 


measure st and 


wiring becomes 


potentiometer galvanometer cannot be 


Chus there is no possibility of false readings 
rauges in the cab, the 
lox ation, 


mneter and 
removed from the 


pressure 
front end to a safer 


heat-drop method has the advantage over all other 
methods that it determines both instantaneous steam 
rate and indicated horse-power. A set of readings 
can be worked up in about 20 minutes 

t Locomotive Back Pressure,”” by I kK. Botteron, 


Rai snical Engineer, vol. 104, page 400 (1930 
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LINE-SHAFT FRICTION CLUTCHES. 


l'uedriving of machine tools and industrial machines, 


which have to be worked intermittently, by means of 
last and loose pulleys and belts. Is a practice of long 
standing in most countries. There appears, however, 
to be an increase in the United States in the alternative 
method of using one pulley only on the line shaft. this 


pulley being coupled and uncoupled, by means of a 
clutch, to the continuously-rotating shaft to start and 
stop the machine concerned. Two simple friction 
clutches for this purpose have been developed by 
Messrs. The Carlyle Johnson Machine 
52, Main-street, Manchester, Connecticut, U.S.A., 
und are shown in Figs. | to 3, The clutch 
illustrated in Figs. 1 and 2 is known as the “‘ Maxitorg ” 
single multi-dise clutch this designation 
implies, is of the type in which the compression of 
a group of discs alternately mounted on the driving 
friction to 


abov e. 


and, as 


ind driven elements sets up sufficient 
these elements to engage. The driving shaft is 
indicated at a in Fig. 2, and the driving element 


of the clutch keyed to it is indicated at 5. This 
element has, at the left, a flange against which the 
dises are compressed, there being seven of these discs 
threaded on a hexagonal part of the element to the 
right of the flange. Alternating with these discs are 
seven others, each formed with eight projecting lugs c, 
as shown in Fig. lL. 
shaped part of the sleeve d, which is keyed to the boss 
of the driven pulley. 
on the shaft when the clutch is disengaged and the 
sleeve can be supplied with either a plain bronze 
bush having spiral oil-grooves, or with ball or other 


| anti-friction bearings. 


too | 


The driving element } is also provided with two 
sliding rings, viz., the disc-compression ring e and the 
actuating ring f, which takes the fork of the operating 
lever within reach of the machine attendant. The 
disc compression ring is In two parts, a smaller ring g 
being screwed into the larger ring e. The driving 
element 4 is fitted with a ring A having an internal 
recess and external peripheral notches. Between rings 
g and / are three levers i. These are shaped so that 
they rock on a fulcrum lying in the recess of ring 4h, 
and the short arm lies against the end surface of the ring 
g. The long arm of each lever lies in a recess in the 
actuating ring f, which recess is furnished internally 
with a lug having a sloping face. The clutch is shown 
in engagement in Fig. 2, from which view it will be 
ippreciated that, by throwing over the actuating ring f 
from the disengaged indicated 
lines at the right, the long arm of the lever had been 
forced radially inwards and its short arm then applies 
This pressure 
traversed 


position, 


pressure to the disc-compression ring e. 
is relieved when the actuating ring f is 
from left to right to the disengaging position, since the 
long arms of the levers ¢ are no longer pressed inwards. 


Company, | 


The lugs enter slots in a cup- | 
|} is not so recent in principle as the multi-dise clutch, 
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The pulley, of course, is free | 
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The reaction on the actuating ring f during engagement 
is met by the grub screw seen to the left of Fig. 1. 
The degree of pressure can be adjusted to allow for 
wear of the discs, by rotating the disc-compression 
ring ¢, & movement which causes it to traverse axially 
by the action of the screw on the ring g. The periphery 
of ring e is knurled to enable adjustment to be made 
easily and the ring is locked into the desired position 
by a small spring plunger which engages with one of 
the notches in ring kh. The position of this plunger is 
indicated in Fig. 2, being shown immediately above the 
fulcrum of lever ¢. 

The clutch is at present manufactured in small sizes 
only, the largest being suitable for shafts between 
1? in. and 1{ in. in diameter. The capacity of this 
clutch is 3 h.p. at 100 r.p.m. It is also made in a 
double form, t.e., with two sets of discs, one on each 
side of the actuating ring. In this form, one set of discs 
is employed to engage a pulley having an open belt, 
the other set engaging with a pulley having a crossed 
belt so that forward and reverse drives can be obtained 
from the line shaft. A neutral, or non-driving, condition 
is obtained by moving the actuating ring to a central 
position. Both the single and double multi-dise 
clutches are made either to run in a dry condition 
or to run in oil. In the first instance, the discs are 
alternately of steel and bronze, while, in the second. 
ull the dises are of hardened steel. 

The second type of friction clutch mentioned earlier 


but an example of the latest design is shown in Fig. 3. 
This clutch has an internal expanding-ring friction 
surface and, like the multi-disc clutch, is made in both 
the single and double patterns ; the latter pattern is 
illustrated in Fig. 3. The sleeves a, on the right and 
left, and having cup-shaped flanges, run loose on the 
driving shaft, as may be inferred from the helical oil 
grooves, and are keyed into the pulley bosses, the key- 
way being indicated at the bottom in each case. A 
central sleeve } carries the sliding actuating ring c. 
Lying within each cup of the sleeves a is the C-shaped 
expanding ring, expansion being caused by the forcing 


| apart of a pair of levers, due to the action of a wedge on 


by dotted | 


| intended to be operated by a forked lever from the 


the actuating ring. The levers are in contact on their 
inner faces, the point of contact forming a fulerum for 
both. One of the levers is furnished with an adjusting 
serew for the contact faces. The adjustment is made by 
a narrow screw-driver through the hole seen in the top 
flange of the cups. The expanding ring is faced with a 
moulded friction material which enables the clutch 
to be run dry. Clutches of this type are made in 
a full range of sizes. The largest will accommodate 
shafts with a maximum bore of 34 in. The capacity 
is indicated by the fact that the clutch will slip at 
a torque of 1,305 Ib. ft. The actuating ring is 
machine being driven. When this lever has a ratio of 
5 to 1, the force required to engage the clutch is 100 Ib. 
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Normal conditions, however, usually make a longer lever 
more convenient and, with the consequent increase in 
ratio, there is a decrease in the effort required. It will 
be obvious from the construction of the clutch that 
little modification in design is required to make it 
suitable for use as a disconnecting coupling for two 
shafts in line. It is used in this way for such applica- 
tions as small marine engines, motors with direct drive 
or drive to gearboxes, and so forth. 








AUTOMATIC SCREW MACHINE. 


THe small machine shown in the accompanying 
illustration is intended for the formation of small 
parts from wire stock, operations which, in addition 
to screwing, may involve turning, drilling and part- 
ing. The name given to the machine by its manu- 
facturers, Messrs. Unit Machinery Company, Rockford, 
Illinois, U.S.A., is the ‘‘ Polymatic Former,” the 
latter term being, perhaps, sufficiently descriptive. The 
two sizes in which the machine is made will deal with 
stock having maximum diameters of # in. and ¥ in., 
respectively, the parts turned out in quantity being such 
as are used in electrical and other instruments, sewing 
machines, cash registers and similar light mechanisms. 
As regards length of work, turning can be done on 
pieces up to 4 in. long in the smaller machine and up 
to 1 in. long in the larger machine, the maximum feed 
movement being 4 in. and 2 in., respectively. The 
machine may be used either on the bench or on a base 
casting, the stock tube being arranged accordingly. 
This tube is fitted behind the headstock which is seen 
to the left in the figure, and is normally supplied to 
handle rods up to 12 ft. in length. A silencing device 
is provided, as the machine runs at a high speed. 

The machine is provided with two cross slides 
and a tool slide. The former may be identified in 
front of the headstock, one on each side of the spindle. 
They are of hardened and ground steel, sliding on 
fine-grained cast-iron ways. A fully adjustable tool 
holder is fitted to each. The tool slide may be 
distinguished by the circular steel ways on which it is 
traversed, but, otherwise, the arrangement is not easy 
to follow from the illustration at first sight. Normally, 
the slide may be fitted with a compound saddle 
carrying one to three end-operating tools, with which 
such operations as drilling, reaming, turning and 
knurling may be carried out. The machine in the 
figure, however, is shown equipped with the optional 
attachment of a pick-up spindle. This spindle is 
mounted in a tailstock on the slide and is geared to the 
main spindle so that both rotate in precise synchronism. 
The pick-up spindle is hollow and is furnished with a 
collet which grips the work while it is being parted 
by one or other of the cross slides. This support 
prevents the premature breaking off of the work. which 
would result in a burr being formed. On completion 
of the parting operation, the collet opens and the part 
is pushed through the pick-up spindle to fall out at the | 
back of the tailstock, clear of the swarf. 


The main spindle is of heat-treated alloy steel. 
| 


It is carried at the front in double-row roller bearings, 
the inner race of which is seated on a tapered part of 
the spindle, thus providing ready adjustment. The 
rear end of the spindle is carried on two radial thrust- 
type bali bearings. The final drive is by means of 
alloy-steel helical gears, hardened and lapped. The 
spindle contains a normal push-out type collet with 


feed finger and feed tube. The stock-feed movement is | 


obtained from a closed harmonic cam which gives very 
accurate length measurement. The swinging stop may 
be seen on the overarm between the headstock and tail- 
stock. The cross-slide movements are derived from 
individual plate cams. All the feed movements are 
controlled from a common shaft, the speed of which 
can be varied, by means of pick-off gears, from one 
revolution in 0-75 sec, to one in 24 sec. in the largest 
machine. As one cam cycle finishes one work piece, 
these rates are a measure of the output of the machine, 
which varies according to the particular operations 
involved. 

The main spindle of the larger machine has a 
speed of from 2,200 r.p.m. to 10,000 r.p.m. in 30 
changes. The power required is 2 h.p., the motor 


drive in the headstock being by Vee belts. 


for starting the spindle rotation and the feed move- 
ments. A second lever-operated clutch selects either 
power feed or hand feed. In the latter position, the 
operator can revolve the camshaft while the main 
spindle is running or is stopped. A third lever enables 
the spindle collet to be opened manually. Lubrication 
of all the moving parts in the headstock, etc., is effected 
by a small pump which starts up before the drive 
clutch is engaged. The Polymatic Former is distributed 
in this country by Messrs. Broadway Engineering 
Company, Limited, Carlisle-road, Hendon, London, 
N.W.9. 








TIMBER EXPORTS FROM BRITISH 
COLUMBIA.* 


LumBER production in British Columbia is being 
accelerated to meet increasing needs for military 
purposes and war industries in both Canada and 
Great Britain. A Canadian Lumber Control 
completed its preliminary organisation for the co-ordina- 
tion of the industry, and the shipping space available 
for direct shipments from British Columbia has so 
increased that the rail movement across Canada is 
being curtailed. Lumber scaled during the first six 
months of 1940 comprised 1,678 million board ft. 
against 1,563 million in the same period last year, 
1,167 million in 1938, and 1,276 million in 1937. Great 
Britain is the world’s largest market for softwoods 
and, ordinarily, in addition to large purchases within 





* From the Monthly Letter of the Royal Bank of Canada, 
August, 1940. 


Abridged. 
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'the Empire, drew heavily from the Scandinavian and 


Baltic countries, including the Soviet Union. With 
these sources closed, the Canadian industry has a 
unique opportunity to become the chief supplier 
of these products to Great Britain. 

The shortage of shipping space proved the greatest 
obstacle to be overcome. This situation was partly 
met by moving the lumber by rail across Canada to 
Atlantic ports, for inclusion in the regular convoy 
system. Considerable quantities were moved in this 
manner but, as the necessity disappeared, direct water 
shipments are being resumed in increasing volume. 
The total quantity of British Columbia lumber inspected 
for dispatch to Great Britain during the first seven 
months of 1940 was 553 million ft., or more than 70 per 


cent. of the total movement to all destinations. 
War conditions have now closed most outlets in 
| Continental Europe, but France absorbed nearly 


|5 million ft. before its capitulation. 


The entry of 


| Italy into the war has caused the cessation of supplies 


; destined to that country. 


No shipments to Germany, 
Holland or Belgium were reported in 1940; during the 


| first seven months of 1939 these countries purchased 


more than 54 million board ft. In Asia, the Sino- 
Japanese conflict has caused a heavy falling off in 
shipments of British Columbian lumber. Chinese 


purchases during the 1940 period declined to 5-7 
million board ft., as compared with 32 million during 


| Lumber Inspected for Waterborne Shipment from British 








| 


running at 1,800 r.p.m. and transmission to the final | 
Control is | 
by means of a friction clutch, operated by a hand lever, | 


Mills. 


Board Measure.) 


Columbia 


(Thousands of feet 


January to July. 


Destination. j 


1940, 1939. 

Great Britain | 553,329 514,246 
Africa 64,032 34,563 
Australia. . , 54,258 90,901 
Egypt and Palestine 16,036 509 
China . 5,715 31,895 
West Indies 5,320 6,642 
France .. 4,938 295 
South Sea Isles 2,991 7,809 
New Zealand 1,797 4,280 
Arabia 1,290 
Italy Bs : | 685 2 
Japan » 650 5,224 
Gibraltar. 351 
India be ‘ 136 3,079 
South America—-East Coast | 315 2,167 
South America— West Coast 14 3,349 
Belgium .. ie 3 1,831 
Central America si ée 918 
Panama Canal Zone es | 551 
Germany. . . eal — 2,741 
Holland .. | 1,078 
Manchukuo , ' - 524 
Unclassified + 364 312 

Total Overseas | 712,921 | 713,038 
United States F 38,666 | 69,609 
Canada 4,219 17,691 

Grand Total 755,106 800,338 


— - ! _ 
the corresponding period last year, and Japanese fell 
from 5 million to 650,000 ft. 

Shipments to other parts of the world have been 
variously affected. Cargoes of British Columbian 
lumber destined to African ports increased by 30 million 
ft., while a corresponding reduction is reported in pur 
chases by Australia. A decline of more than 50 per cent., 
or 2} million ft., occurred in the case of New Zealand. 
The shipments to countries in Central and South 
America fell to negligible proportions during the 1940 
period, as compared with purchases in excess of 5 million 
ft. during the first seven months of 1939. United States 


| markets absorbed only 39 million ft. during the first 


}and Canadian purchases 


seven months of 1940, against 69 million ft. last year, 
were also substantially 


reduced. Improvement in the latter is anticipated as 


| the result of increased momentum in industrial activity 
| due to war orders and the requirements of the Govern- 


ment for military establishments of various kinds. 
In spite of these losses, the movement, on the whole, 
has been well maintained, inspections for shipment 


'to July 31 totalling 755 million ft., as compared with 


| 800 million ft. to the same date last year. 


| tion returns, are shown in the above 


The differ 
ence of 45 million ft., it is anticipated, will be largely 


al offset by the increased movement looked for during 


the remainder of the year, and the 1940 total should 
approximate to the record of 1,409 million ft. achieved 
in 1939. Shipments by destination, according to inspec 
Table for the 
first seven months of the current year, as compared 
with the same period in 1939. 








CHADWICK PUBLIC LEcTURES.—In consequence of 
present conditions, it has been decided to postpone, for 
the time being, the Chadwick Public Lectures, which were 
to have been delivered this autumn. Due notice will be 
given when the lectures are to be resumed. 
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WATER-HEATING 
POPLAR 


ELECTRICAL 
INSTALLATION AT 
TOWN HALL. 


\ recent example of the employment of electricity 
for heating water is to be found at the Town Hall of 
the Metropolitan Borough of Poplar, where the water 
for the heating aid air-conditioning svstet 1] 
plied by thermal-storage plant The e yuipme it. which 
was constructed by Messrs The General Electric 
Company, Limited, Magnet House, Kingsway. London 
W.C.2, consists of two 650-kW electrode circulators 
shich are directly connec tel t the 6.600 It three 
phase mains Each heater has its own automatic 
control cubicle and high-voltage solenoid-operated oil 


instrument panel is also 


cireuit-breaker \ 
provided, The installation is 


heat for a full day's requirements when energy is supplied 


main 


designed to give sufficient 


during the off-peik period only | der to provide 
the necessary storage there are two 15,000-gallon 
evlinders, which work between the temperature limits 


of 150 deg. and 240 deg. F 

The two electrode circulators are of the high-voltage 
type The load is adjusted by 1 
lowering the electrode shields, the 
effected by motors driving through reduction gearing 
It is claimed that this method load 
obtained with sistance of 


vertical ‘ising oF 


movements being 


enables wide 


erxulation to be vater the re 


which varies in the ratio of 4-25 to 1, due to temperature 
ris¢ Che motors oper ating the electrode shields are « 

trolled by a number of automatic and safety devices, 
which ensure that the load is reduced to a low value 
before the main circuit is made or broken by the oil 


ind is controlled 
ih et to 


switch. Load regulation is automatic 


by j™ ial load-re rulatin relay hich ! 
loadings of 30 15 
“Ho per cent., 85 per cent or 100 per cent ot 
load of each boiler. The load can 
hand or by push-buttons, which are 
control cubicle 

The water is circulated 
the storage cylinders by a motor-driven pump and the 


cent per cent 
the full 
ilso be regulated by 


placed on the 


give constant per 


between the circulators and 


primary pipework is arranged so that ther cireulator 
can be used with either storage cylinder \ by-pass 
with a water-flow supply relay is fittel be wee the 
primary flow and return connections of the circulator 
This relay remains open until the pumps start, thus 
vyiving protection against e temperatures in. the 
circulator. In order to minimise the range of tempera 
ture over the whole of the storage heating period 
primary mixing valves are included in the primary 
pipework These valves also enable water of any 
desired temperature to be passed to the top of the 
torage cylinder o that. in emergency, hot water is 
ivailable for use even though the bulk of the stored 
water is at a low temperature These valves are 
electrically-operated by thermostats and solenoids, and 


provide for the recirculation in the heaters until the 
wate temperature reaches a predetermined level 
The temperature of the w reulating through 
the radiator system and air-conditioning heater bat 


teries is controlled by solenoid operated 
thermostatically-controlled mixing valves 


Protective devices are provided to guard 


separ ite 


against 


both electrical and hydraulic faults, such as out of 
balance load, excess current, excess temperature 
excess pressure und failure of pump motors The 
currence of any of these faults is shown by indi 
sting relave on the indicatir board These relays 
ire provided with lock outs, so that the circulators 
wmmnot be reconnected to the suppl until the fault 
« cleared The tmdicating board made up of 
three panels rhe centre panel carries a twenty-point 
electric indicating thermometer for ascertaming the 
uir temperature in var‘cus parts of the building and 
the water tem perature it numerou points on the 
primary and secondary pipework This part of the 
panel also carries indicating lamps to show which 
heating and air-conditioning pump and fan motors 
ire in use On the lower part of the pan-l is a tem 
perature recorder which gives a ontinuous record of 


the temperature of the flow and return water in the 
secondary circulating system The two side panels 
one for each circulator, cacry ammeters and volt 
meter t fault indicator and a Kilowatt-hour meter and 


recorder, together with a push-button for starting 


\ main substation, equipped with even- pare 
6-6-kKV metaleclad board. is placed lpacent the 
boiler house and is equipped with circuit-breakers 
controlling the power supply to the electrode circu 
lators and to two 300-kVA 6.600 400. volt transformers 
which supply auxiliaries and the general house service 
The hot-water ervice throughout the building is 
provided by standard General Electric storage water 
heaters of the self-contained cistern type 

The consulting engineer was Mr. J. Roger Presto 
and the installation work was carried out by Messrs 
\¥. Smith and Company (Heating Engineers). We have 


»> thank Mr. R. Llingworth. chief engineer of the Poplar 
Borough Council Electricity Department, for permission 


t ve the hove mformattion, 


ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 

le following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s 
net, or 2s. 3d. including postage 

Flame-Proof Electric-Lighting Fittings.—A specifica 
tion for flame-proof electric-lighting fittings for use in 

il mines and other places where inflammable gas or 
vapour may be present in the surrounding atmosphere 
I It is designated No. 889-1940. 
and bulkhead fittings 


petroleum or acetone 


as rece ntly been issued 

and well-glass fi 
fixed in places in which methane 
vapour, or town gas or coke-oven gas, containing not 


covers tings 


more than 60 per cent. of hydrogen, may occur in 
explosive mixture with air Portable hand lamps, 
mnected to the cireuit by flexible cord, are not 


ided for in the specification, as such lamps are not 
it present accepted for certification by the testing 
The dimensions of the fittings are very 
irefully ified, and durability and static hydraulic, 
impact. resistance to thermal shock, and temperature- 
tests are provided for. It is laid down that the 
design and construction of the flame-proof assembly 
shill conform to the requirements of specification No. 
229, which is entitled ‘*‘ Flame-Proof Enclosures for 
Electrical Apparatus and Tests for Flame-Proof 
Enclosures.” 

Portland Cement.—-A seventh revision of specification 
No. 12, which deals with Portland cement, has recently 
been issued. Two principal changes have been made 
in the publication. The first is the amplification of 
the specification to include cement of the rapid-harden- 


tuthority 


spe 





rise 


ing type for which previously there had been no specifi- 

ition The second change is the replacement of the 
test for determining the tensile strength of a standard 
briquette by a compression test on a cement-sand 
mortar cube The desirability of making this change 
was mentioned in the foreword to the p -vious (1931 


edition. Since that date the compression test has 
been the subject of further investigation, both at the 
Building Research Station and also by a panel of 


suthorities on the subject. It has been found to 
give more consistent results than those obtained 
by the tensile test, while another advantage is that 
the strength of the mortar cubes can be related to that 
of concrete made with the same ment. The cement 
mortar cubes are compacted in specially-designed 
vibration machine which is fully described and illus 
trated in the specification It may be mentioned. 
however, that the tensile test h been retained for use 
vhen specially required 


BOOKS RECEIVED. 


Power Factor Problems in Electricity Supply in Eklemen- 


tary Treatise for Students, Supply Engineers and Power 
Users By G. W. STUBBINGS New York The 
Chemical Publishing Company. Incorporated. London 
KE. and F. N. Spon. Limited Price &s. 6d. net 

The 1940 Heat Drop Tables. Based on the 1939 Callendar 
Nlean Tables HP roo 7 .200 1b. aq. in. Gauge 
Bool 14 fo 19 0h. aq. in. Absolute. Calculated by Scientific 
Computing Serrice Limited. Published for The British 
Electrical and Allied Manufacturers Association 
London Edward Arnold and Company Price 
los. net 

The Association of Engineering and Shipbuilding Draughts 
nen Dished Ends and Stayed Surfaces By ¢ Cc. 
POUNDEI l Links-road Epsom Surrey he 
Dranght in Publishing Company Ltd Price Ys 

VWinis s / , ’ Steel Control. Booklet No 
Distribution of Stee Supplies Leondor lron and 
Steel Control Ministry of Supply Steel House, 
Tothill-st res Westminster. §.W.1 

The Health and Efficiency of Munition HU kers By Dr. 
H. M. VeRNON London Oxford University Press 
Humphrey Milford Price &s. 6d. net 

t'nited States Bureau of Mines rechnical Paper No. 612 
Explosion Hazards in Storage-Battery Rooms By 





( Ww TONES and others. Washington Superinten 
of Document Price 10) cents 

i te States ] ! of Mines Bulletin No tld 

WV | Industries Survey of th l'nited States Cali- 

‘ Tuolumyr and Mi posa Counties Vother 

te District (South Vv the Southern Mother 

Lod Region Part Il 7 lumne and Mariposa 

( nt Ry ¢ | tu LimN and | W HORTON 

Washingtor Superintendent f Document Price 

tr ent 

They tment is niif ind Industrial Research The 

t tien ifmosph P tion Twenty -Fifth 

Report Re; Obst ations n the lea Ended 

tint W h. 1939 lan Hi.M. Stationery Office 


| been elected 


JST. XE. 


1940. 


PERSONAL. 


BuRROWS, A.M.I.Mech.E 
secretary of the Liverpool Engineering 
Society, in succession to Mr. VERNON L. FARTHING 
Mr. E. B. COLE, M.Sc... has succeeded Dr. R. H 
as Editor of the Transactions of the Society 

Mrassks. A. BOAKE, ROBERTS 
chemical manufacturers, have taken offices at * 
Buckhurst Hill, Essex. 

Mk CLAXTON, namyger of 
Messrs Bigwood Wolver 
hampton, has been appointed to an administrative posi 
tion in the firm of Messrs. Nortons (Tividale), Limited 
Tividale, Tipton, Staffs. 


has been 


Mk 
elected 


WILLIAM 
honorary 


GRUNDY 


LIMITED 
Ellerslie 


AND COMPANY. 


works 
Limited 


hitherto 
and 


CiEORGH 


Joshua Sons 


Coventry. have 


Bank-chambers 


LIMITED, 
Lloyds 


WICKMAN, 
office at 


Messrs. A. C. 
opened a branch 
Vicar-lane, Leeds, 1. 

Mr. M.1.Mech.E., M.1L.E.F 


Wales Institute of 


HASLAM, lias 
of the South 
Engineers for the forthcoming session. 

Mr. J. 
the Consett 
years, has retired 


SIDNEY B. 
President 


SCHOLES, who has served as chief engineer of 


Iron Company, Limited, for the past 21 





THE INSTITUTION OF HEATING AND VENTILATING 
ENGINEERS have removed their offices from Russell 
square, W.C.1 to 21, Tothill-street, Westminster. 


London, 8.W.1. 


Mr. J. 
position of 


(Telephone WHItehall 9609.) 
Kine, C.B.E.. is retir‘ng from 
Surveyor of the British 
and Aircraft, 14 
November 30. 
as leading surveyor 
chief 
appointment 


FOSTER the 
Chief 


Shipping 


Corporation 
Blythswood 
He joined the 
December 1 
March, 1892 
for 37 
chief 
Foster 


Register of 


square. Glasgow, C.2, on 


staff of the society 
1890, 


on 


became assistant surveyor in 
held his present 
ADAM, the present 
appointed to Mr 
SELLAR. B.Se.(Eng.), the 


Vill become chief engineer surveyor 


and has years 
Mr. J. L. 
has been 
Mr. G. M 


survevor 


assistant surveyor 


King. and 


principal engineer 


succeed 








TENDERS. 


the Department of 
London, 8.W.1,. particulars 
undermentioned the 
are as stated. Details may be obtained on applica 
tion to the at the 
the reference numbers given 
Electri¢ Travelling 
for Hororata Substation. 
Wellington, N.Z November 28. 
Hardware 
including 
handcuffs, 
and horse and mule shoes. | 
Pretoria ; November 21 
Water-Pumping Units. With 
tenders for electric motor-driven centrifugal pumps and 
equipment for the Municipal Waterworks 
River, at Riverton, South Africa, 
now learn that the City of Kimberley 
October 31 


Wi received from Overseas 
Trade 
of the 


which 


have 


Gireat George-street., 


tenders, closing dates of 


Department above address, quoting 


10-ton. three 
Works Depart 
(T. 22,012 40. 


for 


Overhead Crane 


motor Public 
ment 

South 
buckles 


stop-watches. 


the 
buttons, 


Viscellaneous required 
badges, 


whistles, 


African Police. 


numerals, spurs, 
nion Tender and 
(T. 22.056 /40,. 


reference to the call for 


revolvers 


Supplies Board 


electrical on 
the Vaal 


page 248. ante, 


noted on 
we 
has extended the 


November 21. . * 


closing date from until 


21.800 40 








BRITISH MALAYA. —Exports 
712 tons during 


THE RUBBER INDUSTRY OF 
of rubber from British Malaya totalled 64 
August - 
We are 
Enemy 
does not extend 


IN FRANCH informed that 


Property in 


BRITISH PROPERTY 
the Register of British 
which the Board of Trade is establishing. 
to property in enemy-occupied territory. but only to that 
In these circumstances, 


Countrie= 


in Germany or Italy. it has been 


arranged with the Board of Trade, in respect of such 
property situated in France, that the Board will tak« 
over the results of the Register being compiled by the 


British Chamber of Commerce, Paris, when completed 
The Board will hold these results against the time at which 
it should to enter into arrangement~ 
for restitution. It is emphasised that this step is being 
taken solely with a view to facilitating whatever arrange- 
ments found after the war. It is 
moreover. stated that entry on the Register of any claim 
will not imply recognition of its validity or 
stitute any guarantee that it will eventually be supported 


prove possible 


may be possible 


any con 


by H.M. Government. Persons of British nationality 
resident in the United Kingdom of Great’ Britain ani 
Northern Ireland, and companies registered therein 


desirous of registering real and personal property situated 


in France, should apply for the necessary forms to the 


Claims Committee. British Chamber of Commerce 
Paris. Inc 22. Old Queen-street, London, S.W.1. The 
Register applies to Occupied and Unocecupied France 
Corsica, Algeria. the French Zone of Moroceo, French 
Somatiand. and the Principality of Monaco, 
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NOTES FROM THE SOUTH-WEST. 

CARDIFF, Wednesday. 
The Welsh Coal Trade. 
to help the export 
the loss of trade again under close consideration. 
The scheme to place a levy of 6d. a ton on all coal raised in 
(ireat' Britain the export districts was again 
eonsidered in London. It was explained in South Wales 
that the levy would be met by a proportionate increase 
of price to the It has been estimated that 
the will produce about 5.000,0001. a vear and will 
be distributed to each colliery 
that 
less than it was in the corresponding period of last year. 


Plans which have been evolved 
districts to overcome the effects of 
were 


to assist 


consumer. 
levy 
undertaking to the extent 
its percentage share of the national disposals was 


Another factor that was being carefully considered was 
the proposal to unemployed miners to other 
coalfields. Every effort was being made to arrange 
the labour supply in the South Wales coalfield to the 
best advantage before embarking on the wider scheme. 
Some collieries in the steam-coal area were still in need 
This was particularly so in the Monmouthshire 
coal is mined which is very 
industrial uses and for which there is a 
sustained A fairly inguiry has been 
passing on the steam-coal market from the inland section 
but the demand from overseas remained at a low level. 
Nevertheless, collieries were able to maintain operations 
at the pits on quieter lines, and, with surplus stocks kept 
within limits, the tone very steady. 
Best large descriptions were moving off steadily and the 
sized qualities were in sustained request but not 
easily over considerable time ahead. 
Bituminous smalls were still very scarce for early delivery, 
but offers of dry smalls were freely made. Cokes were 
busy but patent fuel remained slow. 

The Iron and Steel Trade.—Activity was well main- 
tamed in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. Most works were 
engaged almost to full capacity on orders already on 
their books with the demand well the 
forward outlook appeared favourable. 


transfer 


of men. 


where high-volatile 
for 


demand. 


area, 


suitable 
good 


reasonable was 
were 


secured some 


and sustained 








NOTES FROM THE NORTH. 


GLAsGow, Wednesday. 
Scottish Steel Trade.--Conditions in the Scottish steel 
trade have shown no change during the week, and with a 
plentiful supply of material available. production 
has been maintained at full capacity. Government work 
ix still the From 


raw 


main source of the current business. 


the shipbuilding yards. munition works, constructional 
engineers, sheet workers, etc., there is a heavy demand 
for supplies, and deliveries are such that practically 


all are being kept running at full capacity. The black 
steel sheet makers have as much work on hand as they 
can conveniently handle, and the demand covers both 
plain and galvanised varieties. Makers of containers of 
busy, and their requirements 
The following are the 


all descriptions are very 
represent a substantial tonnage. 


current quotations :—Boiler plates, 15l. per ton; ship 
plates, 141. 3s. per ton; sections, 131. 13s. per ton 
medium plates, rolled in sheet mills, | in. and thicker, 


I8/. 7s. 6d. per ton; mild-steel black sheets, No. 21-24 
gauge, close annealed, 19/7. 7s. 6d. per ton; galvanised 
sheets, plain, No. 21-24 gauge, 23/7. 2s. 6d. per ton, and 
corrugated, No. 24 gauge, 22/. 12s. 6d. per ton. 
Malleable-lron Trade.—-The demand for bar iron con- 
tinues to be very good, and the West of Scotland malle- 
able-iron makers well placed for business at 
present. The recent scarcity of suitable scrap has been 
overcome, and although stocks are not heavy, they are 
sufficient for the present and immediate future require- 
ments. The re-rollers of steel bars are also fairly well off 
for raw material, as considerable tonnages of semies have 
recently come into port. The demand for re-rolled bars 
is very heavy and the present orders represent a tonnage 
sufficient to keep makers fully occupied for many months. 
Current follows :—Crown bars, 


are very 


quotations are 


as 


15/. 2s. 6d. per ton; best iron, 15/. per ton; No. 3 bars, 
131. 7s. 6d. per ton; No. 4 bars, 131. 12s. 6d. per ton; 
re-rolled steel bars, tested, 151. lls. 6d. per ton, and 


angles and tees, 4 in. and 
ton, and untested, 


untested, 151. 8s. 6d. per ton ; 
under, tested, 15/7. Is. 6d. 
14/7. 18s. 6d. per ton. 

Scottish Pig-Iron Trade.—No change has to be recorded 
the state of the Scottish pig-iron trade this week, 
and with ample supplies of iron ore, all the furnaces are 
operating at full capacity. The current output is going 
rapidly into consumption, and consumers are pressing 
for supplies. The demand for foundry grades of iron, | 
is only fair. 


per 


however, 








GRAVING DOCK, SYDNEY HarBourR.—The Australian 
Government has appointed Sir Alexander Gibb and 
Partners to supervise the construction of the new graving 
dock in Sydney Harbour, the estimated cost of which is 
53.000 A007 


| quoted, 101. 10s. to 101. 15s. ; 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


(feneral Situation.—The large production of iron and 
steel is passing promptly into use and the demand is 
The output of several commodities is at a 
record level. Obstacles to an enlargement of the make 
being overcome and licences for supplies of most 
commodities an improved Although 
pressure for delivery of material for Government. require- 
ments is unabated, the release of an increasing tonnage 
for ordinary industrial requirements is expected. Raw 
materials and semi-finished products continue to be 
plentiful and this enables the heavy output of finished 
maintained. 

Cleveland Iron Trade. 
remain quite satisfactory. 
but adequate supplies of Scottish 
hand for specific use and Midland brands are arriving 
in substantial parcels at North East Coast foundries, 
There is still no prospect of a material enlargement of 
the light and irregular make of Cleveland pig, the 
shortage of which, however, is of little importance. The 
fixed prices of Cleveland qualities are based on No. 3 
description at 120s., delivered within the Tees-side zone. 

Hematite.—There has been a slightly increased make 
of East Coast hematite, and this, with imports of 
American hematite, promises to provide tonnage suffi- 
cient for consumers’ needs. The heavy make of local 
iron is absorbed it becomes available. Buyers are 
calling for full contract supplies and the large and 
expanding tonnage absorption of the makers’ own 
consuming departments accounting for the whole 
blast-furnace output. Second hands still hold moderate 
parcels, but are unable to comply fully with the requests 
of their customers. The recognised market values are 
ruled by No. 1 grade of hematite at 131s., delivered to 
North of England areas. 


increasing. 


are 


are on scale. 


commodities to be 
Deliveries of foundry iron 
Cleveland pig is still scarce, 


its 


is 


There is still no saleable Tees-side basic 


The 


, 


Basic Iron. 
iron, the price of which remains nominal at 113s. 
whole of the present output is required for the makers 
adjacent steelworks. 

Stocks of foreign ore are considerably 
held and unloadings are 


Foreign Ore. 
above the quantities usually 
regular and substantial. 

Blast-Furnace Coke.—Business in Durham bilast- 
furnace coke 1s of little account. The supply is plentiful 
but sellers have disposed of as much tonnage as they 
consider to be advisable and local users are virtually 
off the market, having covered their requirements well 
ahead. Stabilised quotations remain at the equivalent 
of good medium qualities at 32s. 5d. at the ovens. 

Manufactured Iron and Steel.—The make of semi- 
finished iron and steel is maintained at a satisfactory 
level and, with the heavy imports of bars, billets and 
blooms from the United States, there is ample tonnage 
for the re-rolling mills. Heavy-steel makers are turning 
out large quantities of material to meet the unabated 
pressure for delivery. Distribution of all classes of 
steel carefully controlled. Soft steel billets are 
hard billets, 112. 17s. 6d. ; 
mates, 141. 3s.; and 


is 
joists and angles, 131. 13s.; heavy 
boiler plates, 151. 0s. 6d. 

Scrap.—Ample supplies of iron and steel scrap are 
now available and some grades offered in larger 
quantities than the works can accept. 


are 





AMERICAN BUREAU OF SHIPPING.—It was announced 
during the course of the recent half-yearly meeting of the 
American Bureau of Shipping that in the first six months 
of the present year 24 new ocean-going ships, aggregating 
161,026 gross tons, and 30 existing vessels, making 
together 131,820 gross tons, were classed by the Bureau. 
Small craft and barges brought the total of vessels 
classed for the six months ending June 30, 1940, up to 
330,573 gross tons. 


THE INSTITUTION OF SANITARY ENGINEERS. 
Organising Committee of the Institution of Sanitary 


| Engineers has decided to defer the holding of sessional 


meetings for the time being. It is hoped, however, to 
print, in a forthcoming issue of the Bulletin of the 
Institution, the paper by Colonel Mackenzie on ‘‘ Water 
Sterilisation—The Choice of Method,’’ which was to have 
been read at a meeting fixed for September 27 but 
subsequently cancelled. 


THE INSTITUTION OF AUTOMOBILE ENGINEERS.—The 
Council of the Institution of Automobile Engineers has 
awarded the Crompton Medal, for the best paper read 
before the senior section of the Institution, during the 
1939-40 session, to Dr. J. S. Clarke, author of the contri- 
bution ‘‘ The Use of Gas as a Fuel for Motor Vehicles.” 
A Graduates’ Prize of 81. has been awarded to Mr. J. F. 
Norwood, of the Luton Branch, and another of 51. to 
Mr. F. W. Judd, of the London Branch of the Institution. 


iron are coming to 


| 
~The 
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NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
October 12, 2.30 p.m., The Engineers’ Club, Manchester. 
Presidential Address, by Mr. A. C. Dean. 

INSTITUTION OF CIVIL ENGINEERS.— Yorkshire Associa- 
tion; Saturday, October 12, 2.30 p.m., The Grand Hotel, 
Sheffield. Ordinary Meeting. Chairman's Address, by 
Mr. A. G. Beaumont. 

BRADFORD ENGINEERING Sovcretry.—Monday, Octo- 
ber 14, 7.15 p.m., The Technical College, Bradford. 
Presidential Address, ‘‘ The History of the Woolcombing 
Machine,” by Mr. H. Baxter. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 

-Tuesday, October 15, 6.30 p.m., The Lighting Service 
Bureau, 2, Savoy-hill, W.C'.2. Presidential Address, | 
Mr. H. W. Swann. 

IRON AND STEEL INstirute.-Tuesday, October 15, 
7.30 p.m., The Modern School, Cole-street, Scunthorpe. 
Joint Meeting with Tar LINCOLNSHIRE IRON AND STEEL 
INSTITUTE. Discussion on “ Anti-Piping Compounds 
and Their Influence on Major Segregation in Steel 
Ingots,”’ by Dr. E. Gregory. 

INSTITUTE OF FUEL.—Thursday, October 17, 2.15 p.m., 
The Connaught Rooms, Great Queen-street, Kingsway. 
W.C.2. Presidential Address, by the Acting President, 
Mr. W. M. Selvey. 

INSTITUTION OF MECHANICAL ENGINEERS. Midland 
Branch: Thursday, October 17, 6 p.m., The James 
Watt Memorial Institute, Birmingham. ‘** The Engineer- 
ing Aspect of Gas-Fired Industrial Furnaces,” by Dr. 
J. 8. Clarke. North-Western Branch, Graduates’ Sec- 
tion: Thursday, October 17, 7 p.m., The Engineers’ 
Club, Manchester. Annual Lecture. Institution : 
Friday, October 18, 2.30 p.m., Storey’s-gate, St. 
James’s Park, Westminster, 8S.W.1. General Meeting. 
Presidential Address, ‘‘ Mainly the Port of London,” by 
Mr. Asa Binns. 

Norts-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, October 18, 6 p.m., The Literary 
and Philosophical Society, Newcastle-upon-Tyne. Annual 
General Meeting. Presidential Address, by Mr. W. A. 
Woodeson. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iren and Steel.—The resources of the steel-producing 
sections are being severely taxed, but the raw matcrial 
position is satisfactory, and deliveries of pig iron are 
good ; There 
appears to be a temporary shortage of some types of 
finished steel, but inquiries show that larger supplies 
will soon be available. There is an extensive demand 
for basic steel. Buying is chiefly on inland account, only 
la limited tonnage going abroad. Owing to the heavy 
| demand for high-efficiency steels, especially for Govern- 
| ment purposes, steel-making alloys are in particularly 
| strong request. Record tonnages of manganese steel 
are being produced, this material being used in large 

quantities for the manufacture of coal-breaking machinery 
| parts, erusher rolls, crusher cones, dredger tumblers, 
| corner plates, ete., elevator buckets, hydraulic pump 
| parts, and railway and tramway special track work. 

The heavy-machinery and engineering branches are 
| very busy. Large consignments of ship steel, forgings 
| and castings, auxiliary machinery, and deck furnishings 
| are continually leaving local works for associated ship- 
| yards. Grinding and crushing plant are in strong demand. 
| while orders for electrical plant and pumping equipment 
are more numerous. The home demand for engineers’ 
| small tools, machine parts, machine knives and tools, is 


ample supplies of serap are available. 











| brisk, and farm and garden tools are a progressive 
| section. 
South Yorkshire Coal Trade.--No material change has 


taken place in the coal position generally. Collieries 
are operating at full capacity and stocks are being 
accumulated to offset a winter shortage. Industrial 
coal is in stronger demand, but locomotive fuel is in less 
| active request. Small coal is being cohsumed in large 
tonnages by electric power stations. The house coal 
market is more active, and foundry and furnace cokes 
are in strong demand. 








| 
| CONTROL OF PLAstTics.—The Minister of Supply has 
| issued an Order, entitled the Control of Plastics (No. 1) 
| Order. Plastics in the form of moulding powder, in the 
| production of which formaldehyde, phenol, cresol, urea, 
thio-urea, or cellulose acetate have been used, may not 
be bought, sold, or used except under licence. Communi- 
cations should be addressed to the Ministry of Supply, 
Plastics Control, Great Burgh, Epsom, Surrey. 
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MESSRS. 


Fie. 1. 


” 


** SIGM.: MECHANICAL 
COMPARATOR. 


Tue mechanical comparator shown in the accom- 
panying illustrations, Figs. 1 and 2, has, apart from its 
intrinsic interest, a certain significance as it represents 
a second successful attempt to enter a field which the 
firm of Messrs. Carl Zeiss, Jena, have exploited for 
some time, the other attempt in this direction being 
the O.T.M. circular optical table 


THE 


represented by 


MECHANICAL 


SIGMA 





described on page 166, ante. The comparator, which is | 


designed to replace the Zeiss Orthotest, is manufactured 
by Messrs. Sigma Manufacturing Company, Limited, 
Letchworth, and makes possible the accurate and rapid 
inspection by unskilled labour of parts which require 
to be interchangeable and therefore must not exceed 
definite tolerances, such parts, moreover, being usually 
made by mass-production methods and thus requiring 
that their checking shall be carried out expeditiously. 
It will be clear from the external view, Fig. 1, that 
measurements are made between an anvil mounted on 
the base and a conically-pointed spindle which auto- 
matically actuates a pointer needle moving over a 
quandrantal scale between predetermined limits indi- 
cated by two adjustable pointers. The spindle is 
spring controlled to make the reading contact and is 
lifted to allow the work to be inserved by the short lever 
seen near the bottom of the dial casing at the right of 
the illustration 

The dial casing can be adjusted for height on the 
supporting pillar so as to admit work up to 4 in. high, 
but it will be obvious that for deeper work the pillar 
ean be supplied to suit. The circular anvil can be 
adjusted for height by the single wing nut seen below 
it and both the anvil and the dial casing can be locked 
in any position by means of spring-controlled draw 
bolts actuated by cam levers, which levers can be 
readily identified in Fig. 1. The throat depth. /.e.. 
the distance between the centre of the spindle and 
periphery of the pillar, is 3} in. The scale has a reading 
range of 0-006 in., and will check work within toler. 


ENGINEERING. 


MANUFACTURING COMPANY, LIMITED, 


(7373.8) 


ances of 0-003 in. The limit pointers shown in the 
illustration are set as required by the two knurled knobs 
on the front of the casing at the left. The single knob at 
the right side of the casing is for setting the scale itself to 
give zero reading on the master piece. A secondary scale 
graduated to to 0-05 mm., shown in 
Fig. 1. 

The construction of the instrument will be clear from 
the isometric view, Fig. 2. The spindle a is not carried 
in a sleeve, but, in order to minimise friction, is guided 
by four balls lying in a hardened and ground channel 6. 
A crosshead formed about half way up the spindle 
carries a pair of tension springs c, which are anchored 
at their other ends to the casing. These serve not only 
to keep the spindle truly in its groove, but, since the 
point of anchorage is below the point of attachment, 
set up a downward pressure so that the contact of the 
spindle point is definite and constant. The spring 
tension is overcome, when work is to be inserted and 
removed, by the relieving mechanism d, which consists 
of a finger lever and a forked lever, the latter acting on 
the spring pins on the crosshead. 

The top of the spindle is furnished with a head ¢ 
extended on the inside to bear on a ball f fitted in 
a recess in a floating ring g, contact being always 
ensured when the work is in place by the downward 
pull of the springs c. The ring, though referred to as 

floating,” is not entirely free, but is connected to a 
fixed horseshoe frame A. Both the ring and frame are 
formed on their outer surfaces with a pair of vee- 
in which lie small rods, these rods running 
horizontally. The rods on the frame are connected with 
those on the ring by a pair of tension springs i, set at 
an angle such that an upward pull is exerted on the 
ring. The ring and frame have, moreover, three 
vertical vee-grooves on their inner surfaces, the grooves 
being fitted with balls. The ring can, therefore, move 
in a vertical plane relative to the frame. but the tension 
springs and the balls prevent movement either away 
from one another or in a horizontal plane. The ring and 
frame are, further. connected in another wav: To the 


read is 


grooves, 
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ct 














“ENGINEERING ~ 


inner face of each is attached a thin strip of spring steel j. 
Both springs are rigidly held together at the centre by 
the clamp &, which carries a pair of diverging arms. The 
ends of these arms are connected by a thin steel ribbon, 
which passes round a barrel / on the spindle carrying 
the indicating pointer. The disc seen to the left of 
this barrel is of aluminium and is situated between 
the poles of a permanent magnet, this arrangement 
damping out any oscillation of the pointer which might 
otherwise arise from very rapid movements. The 
magnification of the pointer movement compared with 
that of the spindle is 1,000 to 1. 
The action of the mechanism may now be referred to. 
| When the spindle is lifted, either by the insertion of a 
component being checked or the manipulation of the 
lever d, the tension springs i cause the ring also to move 
upwards, the mutually and 2 
maintaining contact between the spindle and ring. 
But the upward movement of the ring causes displace- 
ment of one of the flat springs j relative to the other, 
both springs being stretched tautly across the gaps 
concerned. The vertical movement is arrested by these 
springs twisting through an angle proportional to the 
vertical displacement. In the meantime, the degree 
of twist has been transferred to the spindle of the 
indicating pointer by the tilting of the arms of the clamp 
k, and the pointer shows by how much the thickness of 
the work departs from that of the master piece. The 
principle and construction adopted in this new instru- 
|ment are both ingenious, and there seems to be little 
chance of wear taking place to an extent likely to render 
it inaccurate after considerable use. Friction is almost 
absent, all relative sliding motion taking place on 
steel balls and not on flat surfaces, while the spindle 
of the indicating pointer is carried in jewelled bearings. 
The manufacturers claim that exhaustive tests have 
shown that the Sigma Comparator may be confidently 
regarded as an efficient alternative to the Zeiss Ortho- 
test. The Comparator is distributed in this country 
by Messrs. E. H. Jones (Machine Tools), Limited, 
| Edgware-road, The Hyde, London, N.W.9. 
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35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
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what similar titles. 
TeLeEcRaPHIC f{ “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 


TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies 3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. : 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES, 


The charge for advertisements classified under the | 


Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 


the wrapper and on the inside pages may be obtained | 


on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but cannot be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands by 
Saturday morning, otherwise they will 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 


{ll accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed ** The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W C.2. 


TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from 18 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 
Number of the _ Editorial 
Department is Hayes 1730, 
and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are 
open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 
and for retail sales. 
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this might suggest the possibility of a certain amount 
| of overlapping, but against this the composition of 
|the two advisory bodies, and the associations 
existing between their several members in other 
spheres of activity, should provide a reasonably 
sufficient safeguard. 
In the popular mind, an absorption with pure 
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| ; | science is commonly regarded as evidence of detach- 


| SCIENCE AND THE WAR. /ment from those affairs which are rather loosely 
| classed as ‘‘ practical.”’ It is of interest, therefore, 
Wuite the tendency of the ill-informed to| to note the very considerable amount and variety 
blame modern scientific development as a prime | of thoroughly “ practical ” experience possessed by 
causative influence towards war seems to have suc- | the members of the new Committee, even in the 
cumbed to the logic of events, it is undoubtedly specialised study of modern military conditions and 
true that scientific advancement, like the progress | needs. Lord Hankey, of course, is probably unique 
|of the mechanic arts, has been greatly stimulated | in the extent and intimacy of his knowledge of the 
| by the pressure of war needs. If, in the course of | higher conduct of international affairs by reason of 
| protracted hostilities, much that is scientifically | his secretaryship of the Ww ar Cabinet, in 1916, and 
valuable may be destroyed, and much more research | Of the Imperial War Cabinet in 1917, and his 
may be retarded or completely prevented, there is nineteen years as Cabinet Secretary from 1919 to 
the compensating advantage that some knowledge, | 1938. It should not be overlooked, too, that he 
at least, may be more widely diffused and intensively | Served for many years in the Royal Marine Artillery, 
developed than would be practicable under the | from which he retired in 1918 with the rank of 
ordinary conditions of peace, and its potentialities lieutenant-colonel, and that he was secretary of the 
displayed in a new and powerful light, to the possible Committee of Imperial Defence for some 26 — 
future benefit of mankind as a whole. Nor is| As he was also secretary of the Washington Con- 
this effect limited to any particular department of | ference of 1921, and the London Naval Conference 
scientific endeavour: medicine, metallurgy, radio- | of 1930, it may be said that he is familiar likewise 
physics, acoustics, and a dozen other branches | with the problems of Imperial “ un-defence. 
provide examples of development directly attri-| The inclusion of Sir William Bragg in the Com- 
butable to the urgent demands of nations at war, | mittee might be regarded as a foregone conclusion 
and—it must be admitted—the consequently | by virtue of his presidency of the Royal Society, 
changed attitude towards the questions of expense | but it is a safe assumption that his collaboration 
that so often hamper peace-time research which | would have been sought in any event. In the 
can offer no obvious and immediate financial return. | words of the address which accompanied the award 
It may be expected, therefore, that more than to him, in 1938, of the Institute of Metals Medal, 


merely belligerent benefits may ultimately accrue | his “ brilliantly conceived application of X-rays 
from the decision to set up a Scientific Advisory | to the study of the structure of matter has influenced 
Committee, the appointment of which was one of | scientific research far beyond the boundaries of the 
the last actions of Mr. Neville Chamberlain in the! particular branch of applied science represented 
office of Lord President of the Council. The terms | by this Institute.’ Dr. E. V. Appleton is best 
of reference of the Committee, as announced, are | known for his investigations on the effect of the 
(a) to advise the Lord President on any scientific | ionised regions of the upper atmosphere on the 
problem referred to them ; (b) to advise Govern- | propagation of radio waves, conducted on behalf 
ment Departments, when so requested, on the | of the Radio Research Board, which resulted in the 
selection of individuals for particular lines of | discovery of the layer now called by his name. 
scientific inquiry or for membership of committees| He is president of the International Scientific 
on which Scientists are required ; and (c) to bring | Radio Union and chairman of the British National 
to the notice of the Lord President promising new | Committee for Radio-Telegraphy, and, during the 
scientific or technical developments which may be | war of 1914-18, served in the Royal Engineers with 
Lord Hankey | the rank of captain. 

The interests of Sir Edward Mellanby and Sir 


of importance to the war effort.” ; 
has been appointed chairman of the Committee, 
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Edwin Butler have lain in directions rather apart 
from those which are the concern of ENGINEERING, 
although medical and agricultural research alike 
are making contact at increasing of 
points with the problems of engineering design and 


an number 
construction involved in works of sanitation, water 
the growing of the 
Professor A V. 18 also 
hiological, vet he, 


mechanisation 
Hill's 


too. has been closely 


supply, and 
countryside fame 
essentially 


wsociated with military affairs. Service experience 


in the Cambridgeshire Regiment of the Territorial 
Army. during the last war, was followed by an 
ippointment as Director of the Anti-Aircraft 


Experimental Section of the Munitions Inventions 
Department and membership of various committees 
1939, he was 


concerned with air defence and, in 


ippointed chairman of the Scientific Research 
Committee, set up in connection with the Central 
Register by the Ministry of Labour. Professor 
\. ¢ Egerton, who has occupied the Chair of 


Chemical Technology at the Imperial College of 
Science since 1936, was previously Reader in Phermo- 
dynamics at the University of Oxford for some 
fifteen vears, and was formerly a member of the 


Advisory Council of the Department of Scientific 
und Industrial Research. 

It is early to speculate on what may be the even 
tual outcome of the setting up of this Committee, 
but it would be premature to assume that, because 
its appointment is fundamentally a war measure, its 
influence will be limited to affairs arising out of the 


war The establishment of the Department of 
Scientific and Industrial Research, and the great 
expansion of the work of the National Physical 
Laboratory, can be directly traced to the need 


for closer co-ordination of scientific effort disclosed 
by the of 1914-18 the 
then mobilise scientific resources 
The contlict 
an engineers * than the 
have 
in 


conditions and 
to 


interest. 


war steps 
the 


even 


taken in 


national present Is 
more truly 


hut 


war previous 
become 


and 


one enginecring advance 8 


increasingly dependent on research pure 


is ayvAIN 
that the 
scientific 


when normaley 


taken 


peace, 


ipplied science, and, 


restored, it may be issured 


of 


co-operation on a 


as 
entail 
wider than has 


requirements also, will 


scale materially 


ever obtained before 


INDUSTRIAL PREPARED- 
NESS. 


ly that the remarkabk 
effort now being made by this country would have 


is probable industrial 
shown even better results if a comprehensive plan 
for the 


Present 


had been worked out in advance mobilisa 
tion of industry in war-time 
suggest that any such plan would probably hav 


fallen far short of the requirements of war, but, none 


conditions 


the less, it might have proved a useful pivot on which 
industry could have swung over to war production 
with an acceleration greater than has been possible. 
In saying this, it is not suggested that, in the past, 
the industrial demands of a major war were over 
looked. The decision to set up the shadow factories, 
in 1936, is sufficient eviaence that the necessity for 
industrial preparation was realised, but experience 
has shown that this was by no means all that was 
Thousands of factories, in the of 
this vear, have turned over to a type of produe 
unfamiliar ; 


necessary courst 


tion with which they 
ind had they had experience, even on a small scale, 
of the type of manufacture to be required of them, 
or information on which production plans for the 
future could the 
remarkable outputs might have been considerably 


were previously 


have been based, even present 
iugmented 
the preparation of effective plans 
providing for such a swing-over of industry would 
be a matter of great difficulty and complexity. At 
the best they could be only partial. Under such 
plans, a factory manufacturing, say, lawn mowers, 
eminently a peace-time product, would be scheduled 
to turn over to some form or ac 
suitable for production by its machine-tool capacity 
ind its regular workpeople. The mere statement 
of an individual of this kind, when it 
from the background of the thousands 
of factories and the tens of thousands of different 


Obviously, 


essory of armament 


case 


le wed 
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types of manufacture, is sufficient to illustrate the 
stupendous nature of the problem concerned. None 
the less, in actual fact, the manufacturers of lawn 
mowers have changed over to war production ; 
had it been possible for them to know in good time 
beforehand what was likely to be required of them, 
it is clear that the necessary modification of their 
activities might have been carried through more 
quickly and with greater ease. Although the dis- 
cussion of such pre-war planning, from the point 
of view of this country, is only of academic interest 
at the present time, it is of importance to note that 
efforts towards such pre-war industrial planning are 
now being made in the United States. 

In the war of 1914-18, the United States had two 
million men under arms. It was found that the 
average time of training required for these men was 
nine Initially, such equipment as rifles 
and mobile artillery was available for half-a-million 
men; the country being dependent on its Allies 
for the necessary supplies for the remainder. 
Material of United States manufacture did not come 
forward in quantity until the spring of 1919, that 
is, two years after the declaration of war, as com- 
pared with the nine average training of 
the men of the combatant forces. The possibility 
of the United States being engaged in a major war 
seems, at the present time, at least as likely as 
the similar possibility on our side when the 
shadow factories were set up, and a concerted effort 


months. 


months 


Was 


is in progress to prepare preliminary industrial plans 
which will industry to change-over to a 
war-time footing in less than the two years which 
were necessary twenty-three Although 
these plans have no immediate application to present 
British circumstances, they of great interest 
from the point of view of industrial organisation, 
and in the future history of an imperfect world may 


enable 
years ago, 
ure 


possibly prove of direet importance 


Some particulars of the procedure which has been 


adopted are given in a paper by Lieut.-Colonel 
William C, Young, which was presented at the 
meeting of the American Society for Testing Ma- 


It is entitled 
Pre } aredne ss.” 


terials, held in Atlantic City, in Jun 
Material Standards in National 
The method followed has been the setting up of 


58 Procurement Planning District organisations, 
spread over the country. Each organisation deals 


with some particular type of supply, such as 
ordnance, and the service required is related to the 
manufacturing capacity of the particular district 
concerned. Each district has a skeleton staff con- 
sisting of a prominent civilian man, 
executive officer of the Regular Army, and the 
necessary clerical staff. The executive officer surveys 
his district from the point of view of its potential 
manufacturing capacity for war material, being 
assisted by his civilian chief, who is chosen in view 
of his knowledge of the industrial field concerned. 
It is the practice to plan on the assumption that 


business an 


half the potential war manufacturing capacity of 
the district will be utilised, leaving the remainder 
to its normal activities. The purpose of this limita- 
tion is to avoid too great a dislocation of the business 
links of the various firms concerned and to facilitate 
a return to normal conditions at the end of the war. 
By means of this method of Procurement Planning 
Districts, some 20,000 industrial plants have now 
been surveyed and 10,000 selected potential 
producers of war material. 


as 


It is clear that the information collected in this 
will be of the 
military and naval authorities a working idea of 
the possible war-time capacity of American industry, 
but it does not give any of the time 
which may be required for the necessary change- 
Matters have, however, carried 
siderably farther. has been made 
of the machine-tool equipment and other features 
of selected plants and accepted schedules of pro- 
duction have been signed by certain manufacturers. 
These do not constitute contracts for supplies, but 
are merely agreements by the manufacturers that 
they will play a particular part war 
gramme Even this, however, does not give the 
factories experience in the production of material 
which may be very different from that with which 
they are normally concerned, and a system of actual 
manufacture on 


Way considerable value in giving 


indication 


over heen con 


\ detail survey 


in a pro- 


a small seale has been introduced 


Oct. II, 1940. 


A series of * educational orders,’ 105 in number 
and covering 58 items of a strictly non-commercial 
nature, has been placed. Although these orders 
cover relatively small quantities of material, it is 
specified that they shall be carried out by quantity 
production methods, thus enabling experience to be 
gained which will greatly facilitate a 
necessary change-over to production on a war scale. 
It is estimated that the experience provided by 
these educational orders will enable production 
on a large scale to be commenced some 4 months to 
12 months earlier than would be possible were the 
manufacturers entirely unfamiliar with the new 
types of articles they were required to produce. 


pe ssibly 


Experience in this country suggests that, in the 
event of engagement in a major war under modern 
conditions, the United States would find this pro- 


gramme in itself to fall short of requirements 
Particularly, the suggestion that 50 per cent. of 


commercial industry should he left to its normal 
activities would probably prove an impossible ideal 
This is not to say, however, that these preliminary 
studies or activities would not prove of distinct 
value ; they might well enable the country to take 
effective military action on a large scale at a con- 
siderably earlier date than would otherwise be 
possible. Even in the event of the United States 
avoiding the catastrophe of war, the work which is 
being done will clearly prove of direct value in 
connection with the vast armament programme on 
which the nation is now entering. 

War, or the possibility of war, raises another 
consideration. Not only is manufacture on an 
extensive scale necessary, but supplies of certain 
materials far in excess of the normal are required. 
This requires foresight and the building up of stocks. 
In this aspect of affairs, this country has a good 
record, and September, 1939, did not find us short 
of adequate stocks of vital materials. Most of our 
necessary overseas supplies may be drawn from the 
Empire or the Americas, and our control of the 
to continue to obtain what 
The procedure, however, involves diffi- 
culty, danger and delay, and the pre-war stocks 
which were built up have certainly facilitated our 
passage through the first year of war without 
suffering any important shortage. The United 
States, despite its extent, and its mineral and agri 
cultural wealth, is no more self-sufficient than are 
these islands. Portions of its supplies of antimony, 
chromium, manganese, mercury, mica, nickel, 
rubber, tin and tungsten have to be obtained from 
other countries, and as a precautionary measure the 
United States Treasury has appropriated ten million 
dollars for the purchase of stocks of materials which 
have either to be obtained entirely from abroad ot 
the domestic supplies of which are insufficient. 


seas enables is 


us 
necessary. 


In one aspect of this matter the United States 
has an advantage over this country. Its great 
natural wealth is such that there always exists the 
possibility that investigation may show minerals 
normally obtained from abroad actually to 
available within its own borders. They may exist 
in a form which renders them commercially unwork- 
able in normal times, but the incidence of war 
upsets many commercial considerations. A survey 
designed to discover what strategic materials, nor- 
mally obtained from abroad, may actually be found 
within the borders of the United States has recentl) 
been carried out by the Bureau of Mines in cor 
junction with the Geological Survey. This has had 
encouraging results. Not every 
material has shown any possibility of an increase in 
and it appear that the 
figure of 0-2 per cent. for tin produced at home is 
likely to be improved on. As, however, the country 
draws its tin from British and Dutch sources, t! 
cutting-off of supplies is unlikely. No importar 
possible source of nickel was discovered, but, aga 
supplies are available from British sources. Ms 
of which sources of native supply have been dis 
covert d are antimony, ( hromium, tungsten, me! 
and manganese. The in general, of 
commercial grade, but are quite suitable for working 
in In the « larly. 
it is stated that there is a good possibility that the 
\t the 


consumption 


be 


some class 


native supplies, does not 


ores 


are, 


Wal-time. ise of tungsten, parti: 
United States may become self-sufficient. 
present time, 50 per cent. of the 
imported 
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NOTES. 


THe WaR IN THE Arr. 


Ir is now possible to supplement the figures of 
the enemy’s losses in the air, which we published 
on page 133 of our issue of August 16. Since that 
date the war in the air has intensified many-fold, 
compared with the period which preceded it. It is 
uratifying, therefore, to record that the Royal 
Air Force has not only manfully withstood the 
strain, but has imposed much greater losses on the 
enemy than any it has received. It has inflicted 
damage which may well be irreparable on the 
enemy's factories, aerodromes, store houses and 
communications. Over 200 military targets have 
been struck, many on a number of occasions. 
According to official figures, since the beginning of 
the war the Germans have lost 3,644 machines, of 
which 1,109 were brought down in August and 
1,102 in September. During the same period, the 
Royal Air Force lost 1,417 machines, of which 372 
were brought down in August and 387 in September. 
During the first of these months, however, 148 
pilots, and during the second, 168 pilots, were saved. 
Of the 1,102 aircraft lost by the Germans in Sep- 
tember, 459 were bombers and 516 fighters. All 
except nine were brought down over Britain or 
British waters. The Royal Air Force were respon- 
sible for 960, anti-aircraft guns for 130, and the 
balloon barrages for three. Even these figures of 
absolute and relative success do not tell the whole 
story. It is probable that the enemy losses should 
he increased by some 20 per cent. to cover machines 
which were so badly damaged that they would 
require replacement, even if they reached their bases. 
This would bring the total up to 4,372. A further 
addition must also be made, for, during the fighting 
in May, in the Low Countries and France, the 
French, Belgian and Dutch are credited with 
having brought down 1,075 machines, increasing 
the German losses to 5,447 ; while still more planes, 
the number of which is uncertain, must have been 
destroyed during the Polish and Norwegian cam- 
paigns. Assuming a grand total of 6,500 to cover all 
losses, it may further be assumed that more than 
half of these were bombers and that the total person- 
nel lost, therefore, is not less than 13,500. The 
question arises, how far these losses in both men 
and material have been and can be replaced, and, 
supposing that replacement is theoretically possible, 
how far it has been slowed down by the continuous 
British night attacks on enemy oil depots and refin- 
cries, armament works, aerodromes, docks and naval 
hases, goods vards and railway junctions, and barges 
and shipping. That the British losses have been 
more than replaced is certain, and it is equally 
certain that, with the assistance of the United States, 
superiority in numbers will shortly be achieved. 
When that time comes, the problem will be to 
decide how policy, strategy and tactics should be 
modified to suit the new conditions. From more 
than one point of view, this decision will not be easy. 





THe Powers OF THE CENTRAL ELECTRICITY 
Boarp. 

The Central Electricity Board has been given 
powers under the Emergency Powers (Defence) 
Order to generate electricity themselves and to pro- 
vide and operate generating stations. It may be 
recalled that under the Electricity (Supply) Act, 
1926, the owner of a selected station who fails to 
carry out the directions of the Board regarding its 
operation or extension may he deprived of his owner- 
ship. The station may then be acquired by some 
other authorised undertaking, company or person, or, 
as a last resort, by the Board. Similarly, although 
primarily the Board are required to make arrange- 
ments with existing undertakings for the provision 
of new stations, they can, failing such arrangements, 
he authorised by the Electricity Commissioners to 
build the station themselves. In effect, these 
powers have not been exercised. as there has been 
eagerness rather than reluctance to provide the 
additional capacity required. The new position is 
apparently that the Board can now build their own 
stations irrespective of the selected-station owners, 
provided that the Electricity Commissioners consent, 
but must still trv to arrange with the other under- 
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| takers to operate them on reasonable terms before 
| proceeding to do so themselves. This modification 
is probably linked up with the announcement which 
we reported last week, that new stations are to be 
| built in South-East England, South-West England 
| and South Wales, respectively. These stations are 
not to be of very large capacity, and their output 
may be required under war conditions in some area, 
the electrical development of which has not yet 
jreached a high standard. When war ceases, 
therefore, they might become redundant by reason 
of position, and it may be felt that it would be 
unfair, on this account, to saddle an existing under- 
taking with them. There has been some criticism of 
the arrangement in our electrical contemporaries, but 
| war justifies many worse things than this, and there 
seems no very sound reason why existing under- 
takings should be perturbed. 











THE AMERICAN DESTROYERS. 


In our issue of September 20, we recorded the 
names of the first eight of the fifty destroyers which 
have been transferred from the United States Navy 
to the British flag. It will be recalled that the names 
selected were Churchill, Caldwell, Cameron, Castle- 
ton, Chelsea, Chesterfield, Clare and Campbeltown, 
all being the names of towns or villages common 
to the countries concerned in the transfer. The 
same principle has been observed, with certain 
territorial modifications, in naming the remaining 
42 vessels, according to an Admiralty statement. 
Two ships, St. Albans and St. Mary’s, will bear the 
names of towns which are found in Newfoundland 
as well as in the United Kingdom and the United | 
States of America. Six ships will bear the names | 
of towns in the West Indies, as well as in the United 
Kingdom and the United States of America, viz., 
Bath, Brighton, Charlestown, Georgetown, Hamilton 
and Roxborough. Twenty-eight ships are to be | 
named after towns and villages common to the 
United Kingdom and the United States of America. | 
Their names will be :—Belmont, Beverley, Bradford, 
Broadwater, Broadway, Burnham, Burwell, Buxton, 
Lancaster, Leamington, Leeds, Lewes, Lincoln, 
Ludlow, Mansfield, Montgomery, Newark, New- | 
market, Newport, Ramsey, Reading, Richmond, 
Ripley, Rockingham, Salisbury, Sherwood, Stanley 
and Wells. The remaining six destroyers are being 
manned by the Royal Canadian Navy, and, as 
announced by the Canadian Government, will bear 
the names of towns and villages common to Canada 
and the United States of America. They will be 
named :—Annapolis, Columbia, Niagara, St. Clair, 
St. Croix and St. Francis. 


ENGINEERS AND THE RECONSTRUCTED 
(;OV ERNMENT. 


In time of war, Government reconstruction is 
probably of more interest to engineers than during 
peace, mainly because the actions of the members 
of the Cabinet and of the departments which they 
control exert a more direct pressure upon them. 
The changes which were announced on Friday last, 
are of particular interest, since it is the departments 
with which engineers are most closely connected 
which are principally involved. Sir John Anderson, 
who, with a great deal of success and in the face 
|of much criticism, has wrestled for many months 
| with the problems of protection against air raids 
| and all that they involve in the sphere of engineer- 
ing, becomes Lord President of the Council, where 
| he will be titular head of the Department of Scientific 
|and Industrial Research. In performing this part 
of his duties, he will have the assistance of the new 
| Scientific Advisory Committee, presided over by 
Lord Hankey, the appointment of which is discussed 
|in our leading article on page 291. Mr. Herbert 
Morrison leaves the Ministry of Supply to become | 
|Home Secretary and Minister of Home Security. 

In the former position, he has exhibited all those 
qualities of drive and farsightedness which made 
him a most successful Minister of Transport in 
| the last Labour Government, and, no doubt, will 
| continue to do so in his new post, where there are 
many problems relating to air-raid protection which 
| 








still require solution. His place at the Ministry of 
Supply is taken by Sir Andrew Duncan, who has 
| done good work at the Board of Trade since Mr. 
' Winston Churchill became Prime Minister, and the! 
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vacancy thus created has been filled by the appoint- 
ment of Captain Oliver Lyttleton, who is well known 
as managing director of the British Metal Corpora- 
tion, Limited, and has latterly been Controller of 
Non-Ferrous Metals at the Ministry of Supply. Sir 
John Reith, after short terms at the Ministries of 
Information and Transport, becomes First Commis- 
sioner of Works and also Minister of Works and 
Buildings. The latter is a new department about 
which more information is promised later, though it 
may be hazarded that one of its principal duties 
will be to deal with difficulties produced by enemy 
action, both in London and elsewhere. Hardly 
less important will be the co-ordination of the 
300,000,0007, building programme for war purposes, 
which is now being undertaken by various Govern- 
ment departments. Sir John, who is to be elevated 
to the House of Lords, is credited with a preference 
for new jobs and there can be no doubt that, in his 
latest post, there will be plenty of opportunity for 
the exercise of his powers of organisation and drive. 
Finally, Lieut.-Colonel J. T. C. Moore-Brabazon 
becomes Minister of Transport, an appointment 
which should receive the approval of those who 
believe that the future of transport is on the road 
and in the air. He was Parliamentary Secretary 
of the Ministry in 1923-24 and again from 1924 to 
1927, and unlike the rest of the new promotions, 
is a Member of Parliament of long standing. He 


| has the distinction of holding the Royal Aero Club's 


certificate No. 1. 


DISTRIBUTION OF STEEL SUPPLIES. 


In our issue of March 29, 1940, we called attention 
to a new system of rationing iron and steel which 
had been devised by the Iron and Steel Control, 
Ministry of Supply, to replace the previous system 
of issuing licences. In particular, the scheme was 
designed to provide adequate safeguards against 
the tendency of Government departments and other 
consumers to over-estimate their future require- 
ments, and to enable the relative urgency of the 
needs of the several classes of users to be determined. 
Experience during the last six months, however, has 
shown that the scheme could be improved in certain 
details, especially in the direction of simplification, 
and a revised edition has now been issued with 
that object. The changes are not, however, funda- 
mental; indeed, it is claimed that the scheme 
emerges from the trial period, accepted as the 
practical way of assuring that the best use is made 
of our steel supplies. Speaking generally, the 
scheme applies to all acquisitions of finished steel 
except those which are to be converted into other 
forms. For this purpose, all the consuming interests 
have been grouped under the Government and other 
authorities, who will each receive for delivery in 
each quarterly period a tonnage allocation of finished 
steel. With certain exceptions, no finished steel 
may be acquired unless the tonnage involved is 
authorised in writing by symbol, authorisation 
number and period numbers, or by licence issued 
under the Control of Iron and Steel Order. To 
prevent more steel being obtained than is actually 
required for any one contract, a reference number 
will be incorporated in the authorisation form. 
Steel which is not required for Government con- 
tracts must be applied for to the appropriate 
Government department. The needs of the home 
civilian trade will be met by licences authorising 
the purchase of finished steel issued by the [ron 
and Steel Control, which will also issue licences for 
direct exporting trade and stockholding merchants. 
Stocks cannot be replenished without a licence. 








RAILWAY COLOUR-LIGHT SIGNALS.—The Ministry of 
Transport states that the beam emitted by railway 
colour-light signals is quite invisible from a normal 
flying height and is consequently of no assistance to 
enemy aircraft. All such signals, on erection, are care- 
fully adjusted so as to be in exact alignment with the 
engine-driver’s vision. A committee composed of repre- 
sentatives of the Air Ministry, the Ministry of Transport 
and the Home Office, which investigated the problem in 
1938, reported that, provided the signal lights were 
equipped with 2-ft. hoods, no material assistance would 
be given to enemy aircraft at normal flying heights. 
Such hoods, it is stated, have been fitted to all these 


signals. 
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MARKETS IN CENTRAL 
AMERICA. 


IN preceding articles which have appeared in 
ENGINEERING dealing with British trade prospects 
in the principal South American markets, emphasis 
laid upon the fact that, with the dis- 
appearance of Latin-American trade with Germany, 
it is in the best interests of both the United States 
and Great Britain to assist in solving the problem 
presented by Latin-America’s ever-mounting sur- 
pluses of primary products and the consequent 
reduction in purchasing power. This can obviously 
hest be done by means of reciprocal trading arrange- 
ments, Latin America to remain 
independent of trade with the totalitarian Powers. 
On its part, the United States Government has 
speedily approved the increase of the capital of the 
Export-Import Bank of Washington to 500 million 
dollars, such increased capital to be utilised to 
finance North American trade with Latin America. 
The war period has already witnessed a considerable 


has been 


so as to enable 


growth in exports (particularly in engineering goods, 
railway materials, etc.) to South America from the 
United States, the latter being obviously assisted 
hy geographical proximity and freedom from the 
transport and other war-time difficulties which 
beset Great Britain. 

So far as concerns Great Britain, the Government 
here is taking commendable steps to support the 
trade drive in South America, being fully aware of 
the necessity to extend British markets there, in 
order to replace those lost on the continent of 
Europe. Britain alone cannot deal with so vast a 
problem as South America’s large surpluses of 
products, but it is hoped that joint action with 
the United States may eventually result in at least 
® partial solution to the problem. Meanwhile, the 
South American Republics, as well as Britain, are 
showing remarkable patience and sympathy with 
each others’ economic problems, and a strong desire 
is expressed on all sides to ease the burden which 
the war has placed on the economy of all the parties 
concerned, 

The steps recently taken by the British Govern- 
ment to support the trade drive in South America 
are of an important and comprehensive nature. 
Firstly, the Government decided, with the 
approval of the other Governments concerned, to 
send a special trade mission to South America under 
the leadership of Lord Willingdon, who will be 
weompanied by representatives of important indus- 
trial and export 


has 


interests, associated principally 
with rubber, leather, pottery, cotton, coal, wool, 
textile machinery, paint, electrical goods, and con- 
structional The will leave in 
mid-October, will visit the principal South American 
countries, and will reply to German propaganda by 
showing that Britain can deliver all kinds of goods. 
\rrangements are being made for an exhibition of 
British goods in the principal cities. 


industries. mission 


A further important step is the decision to enlarge 
both the capital and scope of operations of the 
ofticially-sponsored United Kingdom Commercial 
Corporation, representarives of which are pro- 
ceeding to Argentina with the object of setting up 
an organisation to facilitate the important trade 
between the United Kingdom and South America. 
To supplement the normal deliveries of British 
goods to South American markets, the President 
of the Board of Trade, acting on the recommenda- 
of the Export Council, has authorised the 
Corporation to take the necessary steps to facilitate 
the holding in South America of adequate stocks of 
those United Kingdom goods which South America 
requires, As rapidly as conditions permit, the United 
Kingdom Commercial Corporation will endeavour 
to create in other South American countries organi- 
sations similar to that set up in Argentina. The 
Corporation will not itself trade, but will use existing 
trade channels and help in opening up new ones. 

In addition to the active British trade propa- 
ganda in South America adumbrated by the visits 
of the missions mentioned, British trade should be 
buttressed by the extended insurance scheme of the 


tron 


Export Credit Guarantee Department, as well as 
by the conclusion of sterling Clearing Agreements 
with the principal South American countries. 


RING. 


ENGINEE 
Following upon the recent conclusion of such agree- 
ments by Britain with both Argentina and Brazil, 
agreements were also signed with both Uruguay 
and Peru in September. All these agreements are 
on similar lines, eliminating free sterling and 
canalising payments in official sterling between the 
countries concerned and Great Britain by means of 
special accounts opened with authorised banks in 
this country. An outstanding feature of the agree- 
ments is that they tend towards trade reciprocity ; 
that is to say, they ensure exchange cover at agreed 
rates to pay for imports of British goods to the 
extent that Britain purchases products from the 
country which is the other party to the agreement. 

All the foregoing factors are well designed to 
support British trade in South America on reci- 
procal lines in the present difficult circumstances. 
At the same time, it is as well to emphasise that 
its maintenance will depend fundamentally upon 
British prices being fully competitive and delivery 
contracts free from those irritating qualifications 
which, since the war started, have frequently led 
to South American orders being diverted from 
Britain to the United States. The solution of price 
and delivery difficulties mainly lies, of course, with 
the Governmental authorities responsible for the 
supply of raw materials to the manufacturing and 
exporting branches of British industry. It cannot 
be too strongly emphasised that, as in the Great 
War, the difficulties of obtaining or paying for 
imported goods will undoubtedly give a decided 
fillip to the ever-growing national manufacturing 
industries of South America, which may perma- 
nently affect the import demand for many lines of 
articles. 

The Latin-American countries with which it is 
proposed to deal in this article comprise those 
falling within the “coffee” group of Central 
America, They comprise the small States situated 
in Central America proper (i.¢e.. Guatemala, Nica- 
ragua and EK] Salvador), as well as Ecuador, and 
by far the two most important—Colombia and 
Venezuela, which actually form part of the northern 
mass of the South American sub-continent. The 
Central American republics of Guatemala, Nicaragua 
and El Salvador are dependent almost entirely upon 
the production of coffee. In normal times, they 
easily disposed of their coffee crops, which are of 
the favourite “ mild ’’ variety, and were not faced 
with Brazil's chronic problem of over-production. 
In fact, the steps taken by Brazil for many years 
to support the price of coffee artificially were of 
direct benefit to the Central American countries. 
Developments since the outbreak of the European 
War, however, have altered the complexion of 
affairs, inasmuch as the important markets for 
coffee in Germany and elsewhere in Europe have 
been cut off by the British blockade, so that the 
United States is practically the only remaining 
market for coffee produced in the Western Hemi- 
sphere. The United States is in a position, therefore, 
to dictate prices for both Central American and 
Brazilian coffees, and to increase the already pre- 
ponderating North American influence in these 
coffee-growing countries. This influence is strength- 
ened by the very efficient air-transport lines which 
run from North America down through Central 
America to the principal States of South America. 
Further, American financiers and engineers pre- 
ponderate in the development of Central America, 
such as in the active building of the Pan-American 
Highway and on other public works. Incidentally, 
Ecuador is dependent more upon cocoa than coffee, 
and the present outlook is obscure by reason of 
conditions in the international cocoa market. 

Of the two more important countries of Venezuela 
and Colombia, the latter has an estimated area of 
some 462,000 sq. miles. The chief features of the 
country’s topography are the three parallel ranges 
of the Andes mountains running north to south, 
and the districts of greatest fertility and commercial 
importance are often the most remote and difficult 
of access; however, the country is very rich in 
farming and mineral resources, which give rise to 
optimism regarding the country’s future develop- 
ment. The official census in 1938 gave a total 
population of nearly 9,000,000 persons, a figure 
which is only exceeded in South America by those 
of Argentina and Brazil. 
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The growth in the oversea trade of Colombia is 
amply demonstrated in Table I, herewith. In 
connection with this table, it must be emphasised 


TABLE I.—Colombia’: Imports and Exports. 


Value in Colombian Pesos. 


Year. Imports 


Trade 


Exports Balance 

















1923 67,208,000 56,004,000 — 11,204,000 
1928 162,381,000 132,502,000 — 29,879,000 
1932 34,327,000 67,109,000 32,782,000 
1935 119,677,000 123,602,000 3,925,000 
1936 134,441,000 136,844,000 2,403,000 
1937 169,682,000 152,169,000 — 17,513,000 
1938 159,259,000 144,446,000 14,813,000 
1939 183,461,000 136,471,000 46,990,000 


that, in order to arrive at the effective balance of 
trade, it is customary to deduct from the total value 
of exports that proportion of the proceeds of 
certain products shipped abroad which is not 
available to pay for imports, namely, petroleum, 
100 per cent. ; bananas, 30 per cent. ; and platinum, 
32 per cent. Moreover, it should be noted that the 
export totals do not include the values of gold 
shipments. During the period of uneasiness which 
preceded the present war, there was a great increase 
in the laying in of stores from abroad. Before the 
war, among European countries, Germany had the 
greatest volume of trade with Colombia, closely 
followed by Great Britain as a seller and France as 
a buyer. The bulk of Colombian foreign trade, 
however, was with the United States and Canada. 
The statistics given in Table II, below, show 


TABLE II.—Principal Exports from Colombia for the 





Year 1938. 
Value in 
Exports Volume Colombian 
Pesos 

Coffee (60 kilos per 
Sac 4,229,000 sacks 88. 775,000 
Petroleum 2,651,000 metric tons $7,206,000 
Bananas 7,493,000 bunches 8,884,000 
Ox Hides 7,000 metric tons 3,876,000 
Platinum 914 kilos 1,651,000 
Tobacco leaf | 5,000 metric tons 1,027,000 


the very great dependence of Colombia upon the 
coffee export trade. In this connection, the dis- 
appearance of the important European coffee 
markets have led to difficult times in Colombia, 
which is, therefore, becoming more and more 
dependent upon North American markets. Nego- 
tiations for a new commercial treaty with Britain 
have not so far come to a successful conclusion, in 
spite of the various suggestions which have been 
considered. It is to be hoped, however, that an 
agreement can be reached, since, at present, this 
would undoubtedly help to strengthen the bonds of 
sympathy, besides facilitating trade, between the 
two countries. 

The year 1938 is the latest complete period for 
which statistics of imports of engineering goods are 
available, and these are given in Table II], below. 


TABLE III. 
in 


Colombia; Imports of Engineering Products 


1938 from the Principal Supplying Countries. 


Value in Pesos 


Imports 
United United | 
| Grermany 
States Kingdom. | ~ 
Transport material 10,384,000 93,000 810,000 
Tractors for agricultural 
purposes ' 1,980,000 8.000 9,000 
lextile machinery 1,423,000 560,000 302,000 
Boring machinery (petro- 
leum) 601.000 40.000 100 
Refining machinery (petro- 
leum) . 1,008,000 300 
Petrol and Diesel engines 2 
and spares 945,000 103,000 272.000 
Electric generators, trans- 
formers and motors 842,000 64,000 100,000 
Dredgers of all classes 533,000 81,000 
Steam boilers 244,000 3,000 6,000 


These serve amply to demonstrate the preponderance 
of North American sales in the Colombian markets. 
This close relationship is being fostered by the 
present United States Government, and a recent 
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loan for 10,000,000 dols. by the Export-Import 
Bank of Washington to the Colombian Government 
is facilitating mutual trade. 

The feeling is widely expressed in South American 
circles, however, that they would prefer to sell their 


goods to North America and the British Empire, | 
rather than receive loans which might pave the way | 


To meet the crisis, the 
Colombian Government, on June 18, issued a 
complete economic plan. It includes a number of 
measures connected with public finance and assist- 


to political influence. 


ance for agriculture, stock breeding and industry. | 


Among important parts of the plan is that of public 
works, which will include new railways, the comple- 
tion of the main line in the west, the completion 
of the harbour of Tumaco, and the main roads in 
the east and west, which are to connect the network 
of roads in the centre and south with the network on 
the Atlantic Coast. The construction of the Colom- 
bian section of the Great Pan-American Road, which 
is to run through the whole continent, will be another 
great achievement. The plan, with its object of a 
more rational and complete exploitation of Colom- | 
bian products, has met with a very favourable 
reception. It has already stimulated confidence, and 
the benefits will increase as it comes fully into 
operation. The variety of the country’s valuable 
products—gold, silver, coffee, oil, and bananas— 
provides a sound basis for development, and, 
coupled with the political stability of a democratic 
government, gives grounds for looking into the 
future with confidence. 

Venezuela is bounded on the west by Colombia, | 
and has an area of about 394,000 sq. miles, or about 
twice that of Germany. The population is about 
3,500,000. The agricultural resources include coffee, | 
sugar, cocoa, cotton and tobacco, while approxi- 
mately one-third of the area of the country—the 
Llanos, watered by the Orinoco and its tributaries 
is good for stock-raising, although the lack of 
transport has prevented the industry from develop- 
ing. Forests extend over nearly half the republic, | 
and their resources have been barely tapped. With 
regard to mineral wealth, Venezuela is now the 
third largest oil-producing country in the world, 
the oilfields covering some 27,000 sq. miles and 
having been rapidly developed. The basin of Lake 
Maracaibo proved the most prolific South 
American source of oil and one of the chief pro- | 
ducing areas in the world. The country also yields | 
gold, coal, copper and magnesite. Table LV, 
herewith, compares the values of Venezuelan 


é 
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TABLE IV.—Venezuela : Imports and Exports. 


Values in Bolivares. 


Year 
Trade 


Imports. 
I Balance. 


Exports. 


118,684,000 
315,173,000 

95,508,000 
452,852,000 
225,194,000 
211,590,000 


119,988,000 
170,644,000 
133,560,000 
778,560,000 
711,730,000 
768,463,000 


1,304,000 





+ 325,708,000 
+ 486,536,000 
+ 556,873,000 





304,634,000 871,463,000 566,829,000 
310,949,000 7,276 +576, 
1939 $24,752,000 a7 +- 628,585,000 





imports and exports over a number of recent 
years. Here, again, however, as in the case of 
Colombia, the balance of trade shown is more 
apparent than real, in view of the fact that exports 
consist largely of petroleum, the proceeds of which 
do not return to the country in full. It is for this 
reason that coffee plays a very large part in the 
economic position of Venezuela notwithstanding 
that, as will be seen from Table V, on this page, 
exports of coffee are, in fact, very much lower in 
value than those of petroleum and derivatives. 

So far as concerns imports, both Colombia and 
Venezuela are mainly dependent upon foreign 
supplies, the industrial development being unim- 
portant, especially in the heavy industries. The | 
details given in Table VI, on this page, of imports 
of engineering products into Venezuela during the 
year 1937, show the preponderance of imports from 
the United States, which is not surprising in view 
of the large amount of North American capital 
invested in the Venezuelan oilfields. 
As pointed out in previous articles dealing with | 


|Grace Line or the United Fruit Company. 


| tions 


conducted by means of documentary bills sent 
through a bank for collection. 
some 
exchange position. 
| ¢ 
| and the approximate sterling rates may be obtained 
by applying the dollar-sterling exchange rate. The 
following comparison gives the latest position :— 


| Colombia* : 


ENGINEERING. 


Latin American markets, British 


able to secure assistance from the Export Council 


Regulations in this country. 
remarked that the usual, and probably most satis- 


factory, method of opening up business in the | 


countries of northern South America and Central 
America is by the personal visit of a representative 
who speaks Spanish, which is the national language 
of all these countries. Moreover, the competitive 
nature of these markets demands that correspon- 
dence, catalogues, etc., be drawn up in Spanish, 

TABLE V. 


Principal Exports from Venezuela in 1937. 


| Value in 


Bolivares. 


Volume in 
Metric Tons. 


Petroleum and derivatives | 25,971,000 770,042,000 





Coffee 42,000 38,091,000 
Cocoa 16,000 13,942,000 
Livestock 13,000 , 

| Hides : ; 3,900 

| Vegeta bles, fruit, ete. ; 6,900 3, 
Other vegetable products 3,100 635,000 
Gold bullion 15,315,000 


Gold (coined) 20,800,000 


while, as the metric system is employed throughout 


| Latin America, the use of British measures should be 


avoided in quotations and estimates. 
The best route for a representative to follow in 
visiting Central America is via New York, whence 


| the respective countries can be reached easily by 


air-line, or, alternatively, by the steamships of the 
In 
Colombia, the customary and most convenient 
connection from the United States with Bogota 
and intermediate points is by air. Before leaving 
Great Britain, the commercial visitor to the various 
countries should visit their respective consulates 
in Britain, in order to comply with passport regula- 
and to obtain conditions as to licences, 
samples, etc. Valuable information upon conditions 
in Colombia can be obtained from the Anglo- 
Colombian Chamber of Commerce, 12, Cadogan- 
place, London, S.W.1; and reports on marketing 
conditions, agencies, etc., are also available at the 
Bank of London and South America, Limited, 


TABLE VI.—Venezuela : Imports of Engineering Products 
in 1937 from the Principal Supplying Countries. 





Value in Bolivares. 











United 
United Kingdom | ,, ; 
States. and Germany. 
Colonies. 
| Road transport material | 
and accessories 21,824,000 462,000 504,000 
Railway material 49,000 5,000 300 
Marine transport .. | 478,000 2,000 109,000 
| Sewing machines . oan 1,178,000 | 10,000 170,000 
Copper, bronze and brass | } 
and manufactures 555,000 | 143,000 706,000 
Iron and steel and manu- | 
| factures .. | 3,713,000 628,000 | 5,886,000 
Hydraulic pumps 212,000 | 3,000 40,000 
6, Tokenhouse-yard, London, E.C.2, which has 


branches throughout the various republics ; as well 
as at the British and Latin American Chamber of | 
Commerce, 114, Union-court, London, E.C.2. 

With regard to the financing of exports to the! 
countries concerned, a large proportion of trade is | 


In this connection, 

necessary upon the foreign 
All the exchanges of the various 
‘ountries are based upon the United States dollar, 


comment is 





Sight selling rate on New York was 175.50 pesos per | 
100 U dols. on September 3. This rate applies | 
to holders of exhange permits buying in the open | 
market. 


Ss. 


Venezuela : 
Sight selling rate on New York has been maintained 
at 3.19 bolivares per U.S. 


dol. since April 27, 1937. 


through their appropriate Group, particularly in 
regard to the formalities introduced by the Defence 
However, it may be 


manufacturers 
who are not familiar with trading conditions in 
Central America, and who may wish to take the| 
opportunity of extending their markets, should be 





i) 
on 


Guatemala : 

Sight selling rate on New York is maintained at one 
quetzal per U.S. dol., but a commission of 1 per cent. 
is charged by the Central Bank fof the sale of drafts. 

Nicaragua :* 

Sight selling rate on New York, for payment of 
imports, was fixed by the National Bank at 5.524 
cordobas per U.S. dol. (including 10 per cent. tax 

and 4} per cent. commission) on June 9, 1938. 
| Kl Salvador : 
Sight selling rate on New York was 2.50} colones per 
U.S. dollar on August 31. 
Ecuador :* 
Sight selling rate on New York was 16.90 sucres per 
U.S. dol. on August 16. 


* Exchange controls are operative in these countries. 


In Colombia, the coffee position during recent 
|}months has resulted in exchange stringency. 
| Imports are classified in four groups, the first cate- 
| gory being essential imports, and the other three 
| groups for imports of other goods. At present, 
exchange cover is forthcoming for imports in all 
four groups into Colombia of goods of United 
States and Canadian origin through funds provided 
by the recent credit of 10,000,000 United States dols. 
granted to Colombia by the Export-Import Bank 
of Washington. With regard to imports from 
Great Britain, exchange is now usually only forth- 
coming for those in Group No. 1, although this group 
includes most engineering goods, such as iron and 
steel ; tools and precision instruments ; agricultural 
implements ; textile machinery ; electric accumu- 
lators, dynamos, motors, transformers, ete. ; rubber 
tyres; omnibus and motor-lorry chassis; motor 
tractors ; and machinery oil. Private automobiles, 
however, are included in Group No. 2 if costing less 
than 1,000 United States dols c.i.f., and in Group 
No. 3 if costing more than that figure. 

With regard to bills for collection covering exports 
to Venezuela, during the past year the supply of 
foreign exchange in that republic has been insuffi- 
cient to meet in full the requirements of importers 
and other purchasers. This shortage has been due 
mainly to the abnormal increase in imports since 
the war commenced. It is believed that the volume 
of imports is now declining, but there are indications 
of a reduction in exports of petroleum products, 
which are the principal source of foreign-exchange 
supplies in this country. For some time past 
measures have been taken by the Government to 
concentrate in the National Exchange Centralisation 
Office all foreign currency derived from exports, 
and that office provides each bank with a weekly 
quota of exchange which is resold by the bank 
almost entirely in cover of commercial requirements, 
sales for private purposes being strictly limited. 
These weekly quotas have been maintained regu- 
larly by the Centralisation Office throughout the 
year, and occasional additional supplies have also 
been forthcoming from that source. Nevertheless, 
the shortage of exchange has become increasingly 
acute during the past few months, and, as a 
result, most banks in Venezuela now have a large 
number of bills which they are unable to collect 
promptly, although the drawees wish to pay. 
Bills are collected, therefore, in strict rotation, 
according to the date when the drawee tenders 
payment, but, unless the supply of exchange 
increases, it is likely that for some time to come the 








delay in effecting remittances will increase gradually. 








Import DUTIES ON Twist DRILLS.—The Treasury has 
issued an Order, entitled the Additional Import Duties 
(No. 8) Order, 1940, which simplifies the duties charge- 
able on twist drills. The Order, 8S.R. & O., 1940, No, 1694, 
price 1d., came into operation on October 1. 


FORMATION OF FUEL-OIL BURNER EXPORT GROUP. 
Member firms of the British Oil Burner Manufacturers’ 
Association, who specialise in the manufacture and 
application of oil-burning equipment, have formed the 
Fuel-Oil Burner Export Group, under the export scheme 
fostered by the Board of Trade. Mr. W. A. Hubbard, of 
Messrs. Combustions, Limited, is chairman, and Mr. 
Stanley Henderson is secretary. The Group’s offices are 
at 69, Cannon-street, London, E.C.4. Arrangements 
have been made to give special attention to the require- 
ments of markets in the Dominions, Palestine, Egypt, 
Irak, Iran, Portugal, the Dutch Kast Indies and the 
Far East. 
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LETTER TO THE EDITOR. 


SPECIFIC SPEED OF PUMPS 
AND TURBINES. 


ro tHe Eprror of EnNGixneerine 

SIR Mi 1. R. Finniecome’s contribution to this 
liscussion was very valuable, as showing how specifi 
speed is related to the various dimensions and reference 
velocities within the machine All these formula 
exhibit the truly non-dimensional character of specific 
speed The paragraph in my letter in your issue of 
August 16, page 137, stating that © specific speed cannot 
he regarded as a speed at ill, but only as a dimensionless 
parameter has been criticised both by Mr. Guppy 
und, in private correspondence Mr. Finniecome 


formule provide corroboration of this statement. 
While the efforts of Mr. Guppy to provide a physical 
interpretation whether 
the « 
of a hypothetical machine will produce 
It seems to the writer that there is 


book 


are appreciated, one wonders 


onception of specitic speed ws the rotational spec | 


inv useful mental 


picture omethin 


unsatisfactory in the usual text definition as 


quoted by Mr. Guppy. although it cannot be denied 
that ts mathematical expression may be deduced 
therefrom The reason for this is that it appears 
illogical to detine a characteristic of one machine by 
the introduction of another hypothetical machine 
The argument that specific speed is a rotational speed 
depends entirely on this hypothetical machine If 
this machine is jettisoned, then the argument « lapses 
The writer sugvests the following as giving a truer 
idea of the nature of specific speed Specific speed 
is & special criterion, calculated from the operating 
conditions of a tarbo-machine, which remains practically 
constant for similar dynamical states over a range of 
speeds and sizes of « series of geometrically similar 
machine 

Similar dynamical states would mean similar flow 
patterns throughout the machine. therefore. similar 
energy changes and constant efficieney There are a 
large number of criteria having the above property. 
but the particular one known as specific speed is 


irranged so as to contain the first power of the rotational 


speed in the numerator, and not to contain a lineat 
dimension of the runnet The fact that specific 
peed is only approximately constant for similar 
dyvnami tates was discussed in previous letters by 
Dr, VMeDonald and the present writer 
Yours faithfully 
}. JENNENG B.S \.M.L. Mech Fk 


Lechnical College 
Birmingham, 6 
October 3 
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PROBLEMS OF POROSITY IN 
ALUMINIUM-ALLOY CASTINGS. 


alloy s show tendency 
they are 
wome heavy-metal a 
this 


physical 


Aurnovuaen light castin some 


troubles, by no means 


Hovs 


unique in 
being still more 
Nevertheless, 


mechanical 


to porosity 
this re spect 
to difficulties 
characteristic chemical, 
tluminium alloys, in 
on the degree and type of porosity 


prone from cause 
the 


properties of 


und 
general, have a 
influence 
detects 
thev are « Thus 
alloys -offers little 


including al 


clistinet 


occur In these 


the 
resistance to 


ind analogous which may 


low specit 


the 
im 


when ist 


the 


materils 
ravity of 
and 
alloys melt 


rked 


orice 


entry of mould ste 
the 


relatively 


pase 
Furthermore, aluminium 


tures 


into melt 
ire in 
melting point of the 
of the metal, particles of which, if entrapped, 
to escape to the ot the 
owing to the fact that their specific gravity ts similar 
that of the metal itself Moreover, of the 
slloys hot short at temperature j below the 
freezing temperature and some exhibit high shrinkage 


it low temper which m 


contrast with the high 


show 


tendency surface melt, 


nM 


to many 
are ist 


m solidification, thus further adding to the problems 
which the founder is called upon to solve During 
the past five or ten vears, however, much progress 
has been made and, although « complete solution to 
porosity troubles has not been found the ntensive 
research which is being carried out is making itself 


felt by distinet improvements, not only in the inherent 
eastings but in the uniformity 
It is stated in a publica 


high strength of many 


of quality in mass production 


tion entitled Porosity and Analogous Problems in 
Aluminium-Alloy Castings,”” recently issued by 
Aluminium Union Limited, The Adelphi, Strand, 
London, W.C.2, that even on comparatively small 


outputs of ordinary work, wasters have been reduced 


fairly cent., while, on 


and 


to a common level of 5 per 


large long-continued outputs of a given casting 
is sometimes claimed 
the ot 


for pressure 


a figure as low as 0-75 per cent 
to have at In 
which have PASS Severe tests 


been arrived case castings 


tightness 


to 
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on the other hand, waste may average from 10 per 
cent. to 15 per cent 
No suggestions of a striking character for the 


removal of gases from melts of aluminium alloys are 
made in the publication, but great emphasis is laid 
mn the supreme importance of the strict observance of a 
number of well-defined routine precautions and of 
making reasoned modifications in established principles 
to cater for the specific requirements of particular 
alloys and particular designs Brief mention is made 
of the practice of pre-solidification and of the use of 
chlorine or of certain volatile inorganic halogen salts. 
for melts, but it indicated 
that these methods are more in the nature of expedients 
spplicable in special cases, and that their adoption 
has found general The author 
obviously believes that prevention is better than cure 
rightly distinct preference for those 
methods which aim at keeping the melt free from 
possible contamination by gases and impurities. He 
ulvoeates the careful scrutiny of the metal to be melted 
down. The shrinkage of virgin-metal ingots 
should be examined for traces of grease, carbonaceous 


the de-gassing of some is 


not rcceptance. 


und shows a 


cavity 


lust or moisture accumulated during transport or 
storage, while scrap must be carefully examined to 
determine whether it is free from éxcessive oxidation 
due to bad storage and particularly whether it is free 


from such foreign substances as cutting compounds. 
lead to the introduction of 
steam is decomposed in the 


of course, might 
into the melt 

of molten aluminium, the liberated hydrogen 
porosity in the final 


1 hese, 
steam 
presence 


being absorbed and causing 


isting 


Careful attention, the author continues, should be 


paid to melting procedure and it is urged that for 
furnaces other than those of the electric type, that is 
oil-fired or coke-fired furnaces, the design must be 


such that contamination of the charge by products of 
combustion is rendered virtually More- 
when putting a furnace into operation, adequate 
precautions should be taken to ascertain that the 
refractories and the crucible have been rendered quite 
free from moisture. When melting down metal for 
sand or gravity die-casting, three factors must be care 
fully borne in mind. In the first place, the charge 
should be melted down at a reasonably rapid rate to 
contamination. 


impossible. 


veT 


ivoid undue exposure to possible 

Secondly, the metal should be heated only to that 
temperature, above its melting point. which experience 
has shown to be essential in order to attain ideal 


pouring conditions for the prevailing section of the 
for the particular size of casting under 
production. Finally, the melt, having been brought 
up to the desired temperature, should not be allowed 
to “ stew for any period longer than necessary. 
Pyrometric control must be maintained at every stage 
of the and bare-wire thermocouples of the 
immersion type are recommended 

the author states that fine sands 
impart a better finish to 
the product than do coarse sands. Owing, however. 
to the low gas-displacing powers of light alloys, due, 
as previously mentioned, to their low specific gravity, 
great should taken that the sand moulds 
not too heavily rammed, otherwise a potential 
source of blowholes is created. The use of unyielding 
cores in the case of certain intricate castings may result 
owing to the greater or lesser 


casting. or 


process, 


For sand castings. 


ire to be preferred, as they 


care be 


ire 


in hot tearing or cracking, 
dezree of hot shortness associated with most aluminium 
Further, gating requires careful attention in 
that turbulence may be avoided ; otherwise dross 
nelusions are likely to formed in the casting. 
Gravity die castings introduce fewer porosity difficulties 
than do sand castings, but special attention must 
he paid to the design of the die and the cores as, being 
composed of perfectly rigid material, cracking of the 
casting is liable to occur unless shrinkage stresses are 
idequately compensated for by the use of chills and by 
rrefully desi 


illoys 
ordet 


be 


ned and located gates 


The Council of the 
decided not to hold 
The matter, however, 
Meanwhile, 


ENGINEERING SOCIETY 
has 


LIVERPOOI 
Liverpool Engineering Society 
evening meetings for the present. 
will be reconsidered early in the New Year. 


the papers which appeared in the provisional syllabus 
will be printed in the Bulletin and it is hoped that 
members will contribute to written discussions on these 
paper 

Raiw-Derrer DeTeEcTING CAR ERRATUM An un- 


fortunate displacement of three illustrations on PlateXVI, 


of September 20, relative to the Sperry rail-defect 
detecting car, should be corrected The illustrations 
involved are Figs. 8, 9 and 10. The captions following 
the figure numbers agree with the references to these 
numbers in the text, but the illustration above Fig. 10 


should have been placed above Fig. 8. while those above 
Figs. 8 and 9 should have appeared above Figs. 9 and 10, 


respectively 


| than 12 were in operation at the end of 1933. 


Oct. II, 1940. 


PROGRESS OF HIGHER PRESSURES 
IN INDUSTRIAL PLANT.* 
By 


Wituram F. Ryan. 


THE first American Society of Mechanical Engineers 
paper on the value of higher steam pressures in indus 
trial plant was presented at the annual meeting in 
1925. From a present-day point of view, there were 
no high-pressure industrial power plants at that time 
Published records disclose only eight installations, with 
i total capacity of 13,425 kW, then operating at pres 
275 lb. per square inch,t and the highest 
pressure was 350 lb. One manufacturer had installed 
a small 1,250-lb. boiler for test purposes, four central! 
stations were operating at a throttle pressure of 550 Ib., 
and one designed for 1,200 lb. operating pressure was 
just being placed in service. Several 400-lb, and 
$50-lb. industrial plants were being considered, and 
at least five in that pressure range were in process of 
design or construction, but higher pressures, 500 Ib 
and upwards were still a subject of academic discussion 


sures abov e 


so far as industrial applications were concerned. 

High pressure relative term and for the 
purpose of this paper it is defined as not less than 
500 lb. per square inch at the prime-mover throttle 
Under this definition, the first high-pressure industrial 
power plant went into operation in 1927, although 
another manufacturer had installed a 1,250-lb. boiler 
for purely process work in 1926. No high-pressure 
industrial plants were reported in 1928, and not more 
Later 
development has been more rapid, but published records 
and other sources of information disclose only 85 plants 
now operating in the United States supplying power 
and steam to industries, in which the throttle pressure 
is 500 Ib. or higher. This number includes six installa- 
tions owned and operated by public utilities. The data 
on which this survey is based are drawn from these 
85 plants and while no claim is made for completeness, 
it is believed that practically all of the major installa- 
tions are included. The 85 plants have a combined 
power generating capacity of 1,166,875 kW and a 
total steam generating capacity of 30,785,300 Ib. per 
hour. A number of additional plants are now undez 
construction and it is expected that by the end of this 
year there will be nearly 100 plants in operation with 
a combined capacity of approximately 1,350,000 kW 
These totals do not include the plants, at least 40 in 
number, where high-pressure boilers are, installed to 
supply steam for process use only, for testing equip 
ment, or for future power generation. 

The foregoing figures include the River Rouge power 
plant of the Ford Motor Company, which contains one 
15,000-kW back-pressure turbine-generator supplying 
steam to the manufacturing plant, and three 110,000 
kW high-pressure condensing units which differ in 
no way from typical central-station machines. In 
subsequent analyses, these three condensing units are 
excluded from the totals in order to prevent distortion 
of the averages. On this basis, the combined capacity 
of the 85 plants is 836,875 kW, of which 284,000 kW 
is operated by public utilities and 552,875 kW by 
manufacturing concerns. 

Pressures.—-Excluding the condensing units at River 
Rouge, the 85 plants contain 134 turbine-generators 
and two reciprocating-engine generators. Of the 136 
prime movers, 108 operate at throttle pressures between 
500 lb. and 750 lb., but more than 25 per cent. of the 
installed capacity operates at pressures above 1,200 lb 
There is no * trend ”’ of pressure with respect to time. 
rhe highest pressure installation included in this group 
started operation in 1939, but the only other plant 
operating at a pressure above 1,600 Ib. dates from 1931 
The majority of plants in the 1,200 lb. to 1,600 Ib 
class have been completed since 1935, and five of the 
ten plants in this pressure range are operated by public 
utilities. Pressure is not a function of ownership, 
however, because the largest utility plant in the group 
operates at a throttle pressure of only 600 Ib., and the 
two highest pressure plants, just mentioned, are owned 
and operated by manufacturing concerns. 

No generalisations can be made about the 


is a4 





** best ”’ 


or the “ ideal” pressure for plants supplying industrial 
steam. For condensing turbines in utility plants, it 
may well be argued that, in localities affording 


moderately priced fuel and abundant circulating water, 
there is no profit in throttle pressures above 900 Ib 
In the industrial plant, however, it may be economical! 
to use the highest pressures commercially available if 
the electric power demand is high in proportion to the 
steam required for process work, and if load factor and 
other conditions are favourable. 

In many industrial designs, the question of pressure 
has been approached from the wrong angle. In order 
to generate more by -product power in a given situation, 


* Paper read at the Spring Meeting of the American 
Society of Mechanical Engineers, at Worcester, Mass 
May 1-3, 1940. Abridged. 

+t All pressures are gauge unless otherwise stated 
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process pressures have been limited or even reduced 
when greater overall savings might have been made by 
exactly the opposite procedure. In some heat appli- 
cations, particularly evaporative processes, high 
saturated-steam temperature is quite as valuable as it 
is for power generation. One instance recorded 
where changing the process pressure from 10 lb. to 
150 lb. reduced the steam consumption approximately 
50 per cent. This, of course, was a blow to by-product 
power generation in that plant, since the prime movers 
must operate on half the throttle flow and exhaust 
against a 500 per cent. increase in the absolute back 
pressure. The same quantity of by-product power 
could not be generated under the new conditions, even 
with a throttle pressure of 3,000 lb., but the fuel 
savings from reduced steam consumption were of such 
magnitude that a large net saving in production 
expense would remain if all of the power were purchased 
or generated by condensing units. 

rhe use of high pressures for process work is a field 
in which some industries may make savings greater 
than any that are conceivable in connection with power 
generation. For the ultimate development of high 
pressures in industrial work, steam utilisation and 
power generation must be treated as a joint problem, 
the object being to secure the lowest overall manu- 
facturing costs, rather than the lowest cost or highest 
yield of electric power. 

Temperature.—More than half of the units, having 
42 per cent. of the total capacity, Operate at tempera- 
tures below 750 deg. F. In 1925, 750 deg. F. was 
generally accepted as the maximum practical tempera- 
ture and in a paper written at that time the author 
made the perhaps naive statement that in considering 


is 
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reheat is used only to the extent necessary to prevent 
pounding in the low-pressure cylinder. 

Many industrial plants could make efficient use of 
the highest practicable throttle temperatures, but few, 
if any, could show a gain from reheating which would 
be commensurate with the cost and complication 
involved unless pressures approaching the critical 
pressure are eventually used in industrial plants. 

Prime- Mover Characteristics —Seventy-three per cent. 
of the units included in this survey are back-pressure 
machines. The remaining 27 per cent., having 38 per 
cent. of the total capacity, are equipped with conden- 
sers; these condensers are usually small, in some 
instances designed for less than 15 per cent. of the 
maximum throttle flow. 

Of the condensing machines, only one 500-kW unit 
is non-extraction. The latter, however, operates in 
parallel with a larger machine exhausting at 40 Ib. 
and the two units in this plant are, therefore, the 
equivalent of a condensing extraction machine. One 
large unit now under construction, which may operate 
at a pressure of 500 |b. or more, is a straight condensing 
machine with extraction only for feed-water heating. 

Extraction pressures range from 5 |b. to 400 Ib. ; 
38 turbines are arranged for single extraction, 15 for 
extraction at two pressures, and one is a mixed- 
pressure dual-extraction machine. The available 
information does not disclose any machine with more 
than two fixed-pressure extraction connections, or any 
back-pressure machine which has two. In some 
plants, however, high back-pressure units top lower- 
pressure extraction machines not included in the scope 


| of this survey, and some high-pressure machines in the 


how high a pressure should be used for non-condensing 
£ 5 


prime movers “ it is almost axiomatic that the operating 
temperature should be as high as the materials of 
construction permit.’ Apparently it has 
axiomatic to few others, and, in general, the tendency 


seemed | 


same plant are designed for extraction or exhaust at 
different pressures, so that by-product power is gener- 
ated at several different levels. In one plant at least 
seven process pressures are provided by exhaust or 
extraction from different prime movers, the pressures 


| ranging from a few inches of vacuum to 400 Ib. 


has been to use the lowest temperature that would give | 


the required quality of exhaust steam. 


in industrial power applications has not been correctly 
approached in many cases, and that some of the existing 


Nevertheless, | 
the author believes that the problem of temperature | 
|in this survey, the boilers were designed to produce 


installations might have achieved equal results at less | 


cost by using lower pressure and higher temperature. 
The effect of throttle temperature on the water rate 
of back-pressure turbines is sufficiently well understood. 
For example, with 100 lb. back pressure, as much 
by-product power per unit of process steam can be 
generated with 559 lb. and 750 deg. F. at the throttle 
as with 700 lb. and 675 deg. F. 
higher-temperature steam, however, has a _ higher 
enthalpy, and it has beea incorrectly assumed that a 
plant designed for those conditions would necessarily 
consume more fuel per unit of output. Also, the 


exhaust from the prime mover would be highly super- | 


The lower-pressure, 


Steam-Generating Equipment.—The adoption of high 
pressures was accompanied by a simultaneous revolution 
in boiler design. For the earliest installation included 


22-5 Ib. of steam per square foot of boiler heating 
surface, including the furnace. The 
average heat input to the boiler, furnace walls, and 
economiser combined was 11,500 B.Th.U. per square 
foot per hour. These steam generators were installed 
in what was then one of the largest and most efficient 
industrial boiler plants in the country. In the old 
plant the maximum steam output was 4-15 lb. per 
square foot of boiler surface, and the average heat 


water-cooled 


| input was 3,100 B.Th.U. per square foot of total surface, 


| including the economisers. 


heated and in many processes superheat is of no value. | 


However, if a thoroughfare desuperheating heater is | 


installed in the exhaust to remove the surplus super- 
heat and transmit it to the boiler feed water, the fuel 
consumption for the two steam conditions would be 
identical, but the lower-pressure installation should 
show an appreciably lower capital cost, and slightly 
lower expense for auxiliary power, maintenance, and 
perhaps for feed-water treatment. 


Obviously, the new steam- 
generating equipment presented operating problems 
which had no relation to pressure, in spite of the fact 
that only condensate was used for feed-water. 

Many of the high-pressure installations designed 
between 1928 and 1933 followed the more conservative 
design of earlier low-pressure boilers, but all of the 
more recent installations for which data are available 
have rates of heat transfer which would have been 
considered excessive 15 years ago, although they are 
lower than current central-station practice. Sixteen 


| recently installed industrial boilers, operating at 600 lb. 


The analysis of this problem is one which justifies | 
\ paper in itself, and no attempt will be made to reach | 


melusions here, but the point to be emphasised is 
that the selection of steam temperature for the indus- 


trial plant is a problem peculiar to that type of power | 


generation, and central-station practice has no more 
significance with respect to temperature than it has 
with respect to pressure. In designing an industrial 
power plant, temperature is not a secondary problem 
to be considered after the pressure has been determined, 
but a primary problem which may have a major effect 
on overall results. ‘Temperature and pressure should 


be worked out together with full consideration of the | 


effects of each on investment and operating costs. 
Reheat.—All of the high-pressure utility plants 
operating or under construction in 1925 provided 


reheating of steam at some stage of expansion through | 
| high efficiency and reliability of back-pressure turbines 


the prime movers, using secondary superheaters located 
in the gas stream of one or more of the main boilers, 
So far as the author is aware, this practice has never 
been followed in an American industrial plant, but 
steam reheating has been used for two installations ; 
these are the first 1,200-lb. unit at River Rouge, which 


is not included in this survey, and the reciprocating- | 


engine installation at Lockland, Ohio. In the latter, 
steam is supplied to the throttles at 1,650 lb. and 
810 deg. F., and passes through a live-steam reheater 
between the intermediate- and low-pressure cylinders. 


to 850 lb. pressure and ranging in capacity from 
65,000 lb. to 500,000 lb. per hour, show a weighted 
average heat input of 9,200 B.Th.U. per square foot 
of total surface, including boilers, waterwalls, and 
economisers. The corresponding figure is 16,000 B.Th.U. 
per square foot for six utility-plant boilers, operating 
in the same pressure range, with individual capacities 
of 140,000 lb. to 575,000 Ib. per hour, but with the 
same total capacity as the 16 industrial boilers. The 
lower average rate of heat input for the industrial 


boilers is due chiefly to the general use of treated water 


for boiler feed, and the higher concentration of solids 
in the circulating system. 


Reciprocating Engines.—In 1925, there was some 


| reason for expecting that many of the smaller high- 


pressure industrial power developments might utilise 
reciprocating engines for prime movers. This expecta- 
tion has not been realised, due principally to the present 


even in relatively small sizes. The above-mentioned 
engine generator installation at Lockland, Ohio, has 
been in successful operation for several years, using 
steam at 1,650 lb. and 810 deg. F., and there is no 
mechanical reason why steam engines could not be 
used with very high steam pressure and temperature. | 


However, the water rate of these engines is no better | 


|than the water rate of a present-day non-condensing | 


Originally, automatic regulation was provided, designed | 


to maintain about 10 deg. F. superheat in the final 
exhaust from the engines. The reason for this arrange- 
ment has never been disclosed by the German designers, 


separator at this point would have given a better plant | turbine at partial loads and reduced speeds. 


turbine of the same size and the radiation losses are | 
appreciably higher; also more frequent and more | 
extensive outages are required for inspection and | 
maintenance. No 500-lb., or higher, engine drives have | 


| There are relatively 


| installed, operating at pressures up to 450 lb. and 
| temperatures up to 750 deg. F., but all of these instal- 
| lations were made before 1932 and there has been no 
| recent progress in this direction. 
| Boiler Feed.—It was recognised in 1925, that the 
boiler feed-water supply woukl be a serious problem 
|in high-pressure industrial plants, on account of the 
large percentage of make-up usually required. Tremen- 
|dous progress has been made in the art of boiler feed 
| water purification, but it is still the major problem for 
high-pressure industrial work where condensate is not 
| returned from the process. The claim is made that 
| any natural fresh water can be chemically treated for 
any boiler conditions. While this statement may be 
technically true, its realisation may require large 
expenditures for equipment and always requires an 
advanced operating technique to maintain satisfactory 
results when poor water is treated for high pressure. 


Table of Operating Results 0) High-Pressure Plants. 


Total Installed Capacity: 


Boilers, lb. per hour... ban ee 2,535,000 
Generators, kW (name-plate rating) ... 77,500 
Total number of prime movers 13 
Total number of boilers 14 


Total Generation for 12 Months: 


Steam, Ib. 
Power, kWh 


14,836,966,000 
458,275,250 


Total of Individual Maximum Demands :— 


Steam, Ib. per hour 2,294,000 


Steam, per cent. rated capacity 91 
Power, kW eas ¥e 76,970 
Power, per cent. rated capacity 99 
Load and Capacity Factors :— 
Ratio, average output to maximum demand 
Steam 74 
Power es aoe rod had 68 
Ratio, average output to rated capacity 
Steam 67 
Power 68 
Availability :— 
Total outage, all prime movers, hours 12,807 
Average outage per unit, hours 986 
Average availability of prime movers, 
per cent. aint — one 3y 
‘Total outage, all boilers, hours ... 16,329 
Average outage per boiler, hours 1,166 
Average boiler availability, per cent. 87 


Overall Thermal Efficiency :— 

Total net output as power, kWh 

Heat equivalent of net power output, 
million B.Th.U. eid ran 

Total net output as process steam, lb. 

Heat equivalent of net steam output 
above heat in returns and make-up 
water, million B.Th.U. ~~ 


379,429,000 

. 
296,000 
11,758,644,000 


11,160,000 





| Total net output, million B.Th.U. 12,456,000 
Totalfuel consumption, million B.Th.U. 16,426,000 
Overall thermal efficiency, per cent. ... 76 
Average heat consumption for power 
generation only, B.Th.U. per net kWh 4,780 
Yield of By-Product Power :— 
Gross kWh per 1,000 lb. steam generated 31 
Net kWh per 1,000 lb. steam delivered 32 


The highest-pressure boiier in the group is fed with 
treated water, but ten of the twelve plants operating 
at pressures above 1,200 lb. use condensate exclusively. 
The energy loss which results from the use of evapora- 
tive condensers is less than is commonly supposed, and 
| the cost of evaporators is partly offset by savings in 
| cost of steam-generating equipment, due to the possi- 
| bility of using less heating surface and smaller drums 
| when pure feed-water can be assured. 
| 





Reserve Capacity.—One of the outstanding features 
of recent industrial-plant design is the willingness of 
the owners to rest factory production wholly or partially 
|on a single boiler or turbine unit. For low-pressure 
plants of the type prevalent in 1925, it was axiomatic 
| that there must be a sufficient number of boilers to 
enable one to be out of service for inspection or 
repairs at any time without curtailing production. 
few of the modern high-pressure 
installations where this reserve has been provided, 
bat the results have been reasonably satis-factory. 

Of the 85 plants included in this survey, 29 have a 
single high-pressure boiler. In some cases, older low- 
pressure boilers relay the high-pressure equipment, 
but in others, factory production must be curtailed 
during outages. Some confusion arises in comparing 





| been used for variable-speed equipment, such as | costs of generated and purchased power when this 
compressors and pumps, although for this service the | absence of relay capacity is not taken into considera- 
but thermodynamic analysis shows that an effective | engine has a materially lower water rate than the| tion. The ability of some industries to operate satis- 


Several | factorily without relay capacity has stimulated an 


economy than the reheater. In present operation, the! thousand horse-power of engine drives have been! interest on the part of public utilities in designing 
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competitive rates based on interruptible service, which 
the type of service comparable with that 


provided the of the in this 


only 
by 


Is 
majority plants 
group 

Operating Results.—In the discussion, 15 years ago, 
pessimism was frankly expressed regarding the ability 
of industrial operating personnel to handle high-pressure 
equipment. Experience has proved these fears un- 
founded, and such difficulties as have arisen have been 
with equipment, water and fuel, rather than with men. 
\ few installations have been disappointing with respect 
to yield of by-product power and overall costs, and 
several have failed to develop the design capacity, but 
the majority have shown high thermal efficiency and 
high availability when operated within their actual 
capacity. . The term ‘actual capacity ’’ is used in 
contradistinction to the design capacity or manu- 
facturers’ ratings. In the Table on page 297, the com 
posite results for six plants indicate the availability and 
efficiency well-designed, competently 
operated plants 

The plants included in this Table are not hand-picked 
to show favourable results, but include all of the plants 


obtainable in 


for which the author had sufficient information to 
compute availability factors and efficiency. The 
availability of boilers and prime movers is not far 


different from the corresponding figures published by 
the Edison Electric Institute for high-pressure utility 
plants. Oddly enough the general average is lowered 
appreciably by the one plant which has reserve capacity, 
and in which plenty of time was available for inspection 
and repairs 
Installation 
ind the cost of any single installation has little signi- 
ficance because of the extreme differences in conditions. 
In many cases the new equipment is installed in existing 
buildings or where existing coal-handling 
facilities and water supplies can be utilised with a 
considerable saving in first The following com 
posite costs, however, for 13 back-pressure installations 


Costs.—Construction costs vary widely 


on sites 


cost 


may be of interest. These plants range in capacity 
from 2,000 kW to nearly 100,000 kW, and all are 
designed for throttle pressures between 600 Ib. and 


850 Ib. The costs include all of the equipment installed, 
together with such building alterations or extensions as 
the individual jobs required, and in several instances 
complete new buildings. 
5.885.000 
186,900 
22,832,000 


lotal steam -generating capacity, |b. per br 
Total electric-generating capacity, kW 
Total cost, dols. 

The weighted of 
2 dols. per pound per hour of steam-generating capacity, 
plus 60 cols, per kilowatt of eleectric-generating capacity 


average costs is approximately 


rhis formula, however, applied to any individual 
installations, may be in error by as much as 35 per 
cent... and the fact that some were built during low 
construction cost periods makes them unreliable for 
present-day use, Steam-generating capacity should 
not be confused with net delivery to process mains, 
and it should be remembered that the large ratio of 


steam generation to power out put results in an auxiliary 
power consumption which appears high when compared 
with central On a net-output the 
average cost for the foregoing pl ants would be approx! 


stations. basis, 
mately 2.50 dols, per pound of steam per hour, plus 
72 dols. per kilowatt. For individual plants the steam 
factor from 1.48 dols, to 3.57 dols. per pound, 
and the electric factor from 38 dols, to 123 dols. per 
net kilowatt 

The average excess cost of the complete plants over 


ranges 


the estimated cost of plants designed to deliver the 
same quantities of low-pressure process steam only is 


about 105 dols. per net kilowatt, a figure which is 
leas than the estimates made 15 years ago, largely 
because greater economy of boiler design has offset 


higher costs of labour and material. None of the plants 
included in this composite cost has any relay capacity, 
either steam or electric, this fact should not be 
overlooked in a consideration of the costs 

Production Expense.—Available tigures on production 
expense are even more unsatisfactory for comparative 


and 


purposes than the installation cost data, due to varia- 
tions in operating conditions and book-keeping methods. 
The best statement which the author is able to make. 
based on the limited data available, is that in moderate 
sized plants operating at a good load factor, the pro 
duction cost of 1,000 lb. of steam and 30 kWh from 
fuel, costing 15 cents per million B.Th.U., ranges from 
29 centa to 40 cents rhis is bare operating 
expense, @Xx« lusive of depre« lation, taxes, or Interest on 
investment, and the units are net deliveries to manu 
facturing depart ments, not gross generation. 

How these costs are divided between steam and power 
is a matter of bookkeeper’s choice. If power generation 
is charged only with the reduction of enthalpy of the 
steam as it passes through the prime movers, it results 
If power 
ex 


nearly 


in what appear to be very low power costs 


generation is charged with the available energy 


tracted from the steam, the computed cost will be very 
much higher 
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LABOUR NOTES. 


The Ministry of Labour Gazette states that in the 
industries for which statistics are regularly compiled 
by the Ministry of Labour and National Service, the 
changes in rates of wages reported to have come into 
operation in August are estimated to have resulted 
in an increase of about 120,000/. in the weekly full-time | 
wages of about 1,060,000 workpeople and in a decrease 
of about 13,0001. in those of 190,000 workpeople. 
The workpeople whose rates of wages were reduced 
had received increases of greater amount in earlier 
months of the year. The changes so far reported 
in the eight completed months of 1940 in the industries 


for which statistics are available are estimated to} 
have resulted in a net increase of about 1,700,000. 
in the weekly full-time wages of about 7,450,000 


work people. 


The principal groups of workpeople whose wages 
included coal 


were increased in August miners in 
Derbyshire, Nottinghamshire, Leicestershire, North 
Staffordshire, Warwickshire, Cannock Chase, and 


Scotland, brick makers, pottery workers, workpeople 
employed in the iron and steel manufacturing industry 
in various districts, tin-plate workers, tobacco workers, 
printing trade operatives, vehicle builders, and work- 
people employed in rubber manufacture. The work- 
people whose wage rates were reduced were mainly 
coal miners in Northumberland and Yorkshire. 


The number of insured persons, aged 16 and over, 
recorded as unemployed in Great Britain and Northern 
Ireland at August 12, 1940, represented 5-4 per cent. 
of the total number of insured between the 
ages of 16 and 64 at July, 1939, as compared with 
5-6 per cent. at July 15, 1940. At August 14, 1939, 
the corresponding percentage was 8-5. For persons 
insured under the general scheme, the percentages 
were 5-5 at August 12, 1940, as compared with 5-7 at 
July 15, 1940, and 8-7 at August 14, 1939. For 
persons within the agricultural scheme, the percentages 
2-4, 2-5 and 3-9, respectively. 


persons 


were 


At August 12, there were 613,156 on the 
registers of Employment Exchanges in Great Britain 
who were out of a situation. This was 23,376 
than at July 15, 1940, and 354,952 less than at August 14, 
1939. There were registered as unemployed in Great 
Britain 154.380 who on short time or 
otherwise temporarily suspended from work. This 
was 1,138 more than at July, 1940, but 57,598 less 
than at August 14, 1939. Of unemployed 
who normally seek a livelihood by means of jobs of 
short duration, there were the in Great 
Britain 31,916. This was 5,576 less than at July 15, 
1940, and 19,690 less than at August 14, 1939. The 
total of 799,452 persons on the registers at August 12, 
1940, included 619,507 applicants for unemployment 
179,945 non-claimants. 


persons 


less 


persons were 


persons 


on registers 


benefit or allowances and 


The number of trade disputes involving stoppages 
of work reported to the Ministry of Labour and National 
Service as beginning in August, was 50. In addition, 
two disputes which began before August were still in | 
progress at the beginning of that month. The approxi- 
mate number of workpeople involved in these 
disputes, including workpeople thrown out of work at 
the establishments where the disputes occurred, 
was about 7,000, and the aggregate duration of the 
disputes in August was about 13,000 working days. 


52 | 


In its report to this week’s Trade Union Congress 
at Southport, the General Council stated that its 
efforts in conjunction with those of representatives 
of the employers to reach a joint agreement on economic 
relating to the had failed. It had} 
invited prominent economists, including Mr. J. M. 
Keynes, to discuss the subject with them, and, as a 
result, it had drawn up a five-point programme for 
consideration by it and the employers. The points 
included (1) That it was undesirable that there should 
be substantial increases in during the war. 
(2) That no attempt should made to restrain 
legitimate increases of wages due to any rise in the cost 
of living. (3) The Government should urged to 
continue its price control policy and extend the range 
of subsidies as far practicable. (4) An appeal 
should be made to the people of this country to save 
to the utmost of their capacity and invest the savings 
in Government stocks, shares, etc., on the clear under- 
standing that these savings would not subsequently 
be used to penalise the persons concerned in either 
future applications for wage advances, or in the granting 
of unemployment or public assistance, should they 
subsequently become unemployed. (5) It should be 
stated in the clearest possible language that unreason- 


problems war 


prices 
be 


be 


as 
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able profits secured during the period of the war were 
gravely detrimental to the interests of the country. 


Continuing, the General Council's report stated 
that meetings were held with representatives of the 
Employers’ Panel of the National Joint Advisory 
Council, in order that these points should be expanded 
into a memorandum for joint In the end. 
however, the developments of the war situation and 
the difficulties of agreeing to a joint statement * upon 
so thorny and contentious a subject, including among 
other matters the question of wages policy,”’ proved 
insurmountable, and, in fact, no such joint statement 
was issued. 


issue. 


In view of the importance of stimulating the training 
of women in various branches of the engineering 
industry for war work, the Minister of Labour and 
National Service has arranged with the Central Ele« 
tricity Board for the release, on a part-time basis, of 
Miss Caroline Haslett, to act as adviser to the Ministry 
on women’s training. Miss Haslett is president of the 
Women’s Engineering Society. 


At a meeting in London on Wednesday last week, 
the colliery owners’ Central Committee approved the 
scheme for a levy of 6d. a ton on all disposable coal 
in order to form a fund to compensate colliery under 
takings suffering of trade through the war, 
damage interfering with production by direct enemy 
action. According to the Labour correspondent of 
The Times. on an output of 200,000,000 tons a vear. 
the levy would produce 5,000,000/. It has been esti 
mated, he says, that the cost of keeping collieries on 
‘a care and maintenance basis’ is the equivalent ot 
2s. 6d. a ton of normal output. The colliery districts 
which have suffered most severely from loss of overseas 
markets are South Wales and Durham. Northumber 
land has been able to make good part of its loss by 
selling in the home market where large stocks are 
being built up. 


loss or 


Republic is autho- 
instructions 


The Executive of the Dominican 
rised to issue decrees, regulations 
necessary to ensure to the working classes in agriculture 
and industry a wage compatible with the cost of living. 
The law provides for the appointment, by the Execu 
tive, of a National Committee for the Regulation of 
Wages which will recommend to him, when it deems 
such action necessary, minimum wage rates for every 
kind of agricultural and industrial work performed in 
the Kepublic and the form in which the wages are to be 
paid, taking into consideration (1) the kind of work 
and the conditions, time and place in which it is done ; 
(2) the current price of the article produced ; and (3) 
the average cost of living to the worker. 


and 


The committee is to be composed of two Government 
officials (representing the Secretariat of Agriculture, 
Industry and Labour, and the Secretariat of Treasury 
and Commerce, respectively ), one agriculturist, one 
industrialist, and one merchant, as permanent members; 


and in addition, two members of the chamber of 
commerce, or their representatives, from the region 
interested in the wage scale under consideration, as 
temporary members but having voice and vote. The 


Executive shall choose from the permanent members 
a person to preside, and shall also designate a secretary 
without voice or vote. The decision reached by the 
committee shall be carried out only after decree by 
the Executive. Fines are prescribed for violation of 
the legislation affecting the minimum wage, and of 
the wage rates established. Collection of fines is 
entrusted to the mayors of the communes within which 
the industries concerned are established or the work 
is done. Certain authorities are designated to enforce 
the minimum-wage legislation. 


Minimum wage rates, effective for three years, for 
adult workers in Brazil, without distinction of sex. 
vary from 3,600 to 9,600 milreis per day, according to 
locality, under a decree-law of May, 1940. Minors 
under 18 years of age are to be paid half the adults’ 
rates and specified increases are to be allowed to persons 
engaged in operations considered to unhealthy 
This legislation constitutes an extension of the pro 
visions of the decree-law of January 14. 1936, which 
was regulated by one dated April 30, 1938. The wage 
is stated to * capable ot satisfying, under present 
conditions and in sections of the country specified 
in an annexed table, the normal needs of food, shelter. 
clothing, sanitation, and transportation.” The rates 
established may be modified or extended for successive 
periods of three years each ; but if, during a three-yea! 
period, circumstances arise which, in the opinion of 
three-fourths of the members of the commission. 
materially affect living conditions, the wage may be 
revised. The present rates went into effect 60 days 
after May 4, 1940, the date of publication in the Diario 


be 


be 


’ Oficial. 
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PRACTICAL BLAST- 
FURNACE MANAGEMENT IN 
SOUTH AFRICA.* 


By R. R. F. Watton. 


THERE are two blast-furnace plants in South Africa: 


! 

| are delivered broken to size, but a small crushing plant | Both ores are extremely dense, more especially the 
| is installed to deal chiefly with dolomite. The barrows | Thabazimbi ore, and are therefore crushed to 2} in. 
| are filled from concrete bins, the weight is adjusted,| maximum. No grading of the ore is carried out at 
| and the barrows are hoisted to the top. Here they are | present, but plant is being installed to carry out 

dumped via a small bell on to the main bell and thence | furnace tests on graded burdens, Because of the hard 
}into the furnace. Four stoves, 20 ft. by 80 ft., with | and abrasive nature of the ores, regular attention must 
| 7-in. square chequer openings, are provided. One | be given to the crushers, which are re-set as wear takes 


the Pretoria plant of the South African Iron and Steel | tower washer and one Theisen disintegrator deal with | place and re-metalled or renewed as occasion requires. 


Industrial Corporation, Limited, and the Newcastle | the cleaning of the gas. Either or both of these can Both dolomite, obtained close to the works, and 
po g a 


plant of its associated company, African Metals 


be by-passed and semi-clean or crude gas used. The | calcite are used as flux, the usual proportion being 


Corporation, Limited. The Pretoria, or Iscor, plant | whole of the gas is used in the stoves or boilers. The | 65 per cent. of dolomite and 35° per cent. of calcite. 
consists of two primary and two secondary crushers, | latter are five in number, of the Babcock and Wilcox | Each flux has been used alone successfully, but the 


with duplicate conveying belts, so that either primary 


type. There are two Belliss and Morcom generators, | dolomite gives a more freely flowing slag. Average 


crusher can work with either secondary crusher and | and one turbo-blower, with two reciprocating blowers as | analyses are given in Table II. These fluxes are also 
deliver crushed ore and flux via either conveyor. The | a stand-by. There is an ample supply of exceptionally | crushed to 2} in. maximum and used without screening. 


crushers are of the gyratory type, and can handle | soft water from the river 2,000 ft. away. After circu- 
500 tons of ore per hour. The crushed material is | lation, the water is returned to the river, except for 
elevated to a transfer bin, from which it is drawn into | the gas-cleaning system, where the water is cooled in 


stock piles by means of a rope-trolley type ore bridge. 
The bins are of reinforced concrete. The furnace 
charging is carried out by double skips, electrically 
driven, on an inclined hoist. Coke is drawn from 


TABLE II. 








electric transfer cars and dumped into the furnace bins | a spray pond and recirculated. This plant is used for Constituent. Dolomite. Limestone. 
or the ore-trough, from which it is handled on to the | the production of hematite and foundry pig, and ferro- | ___ ; eee een ; dain 

| - He . 

| é anese. ¢ > > > ‘ 7 ' 

| manganese, and the w hole of the output is sand cast, pend Sia sled: 

| the cast house, as at Pretoria, being entirely covered. | sijica iB Tr 2:8 1: 

A 5-ton overhead crane and a pig breaker are installed. | Alumina plus ferric oxide 2-1 0-7 

. ‘ale —lUInlike gener: ‘nropes ractice, | Lime ae - 20-3 | 48-5 
| Raw Materials—Unlike general European practice, o. * 3-6 | 5.5 


coke bins on either side of the hoist into automatic 
weigh hoppers, which deliver into the skips. Ore and 


flux are handled in electric scale cars of 10 tons capacity. | 


The scale-car driver operates the whole of the charging 


system. 
There are two furnaces, each of the following 
dimensions :-— 
Height from hearth to top platform... 86 ft. 6 in. 
Hearth diameter vet 7 ... 16 ft. Lin. 
Bosh diameter ... a _— o 10%. 6 in. 
Throat diameter - — . 14 ft. 0 in. 
Bell diameter... - _ o- 108. 0. 
Height of bosh ... = et — WR. Om. 
Height of parallel section above bosh 7 ft. 0 in. 


Depth of parallel section below platform 19 ft. 0 in. 


Fig. 1, on this page, shows the lines of these furnaces. 
The furnaces are equipped with McKee revolving tops. 
Hearth cooling consists of solid-drawn steel pipes cast 
in cast-iron staves, surrounded by a 1}4-in. mild-steel 
jacket. The bosh is of the banded type, cooled by 
copper plates, while the tuyere belt is a l-in. mild-steel 
jacket pierced to take ten tuyeres and four rows of 
cooling plates. There are seven rows of duplex copper 
plates above the lintel. The metal is handled via 
cast-iron runners into 60-ton ladles, while two slag 
notches are provided. These consist of a cast-iron 
cooler with steel-pipe coil cast in, an intermediate 


copper slag cooler and a 2-in. copper monkey. The 
slag is delivered into steam-tipped slag-ladles of 
175 cub. ft. capacity. An electric passenger lift is 


provided for access to the furnace tops. 

There are five two-pass stoves, 21 ft. by 105 ft., 
filled with Strack zoned chequers. No. 3 stove is 
arranged so as to be capable of being used on either 
furnace. This equipment allows of a blast temperature 
of 1,600 deg. F., using about 20 per cent. of the gas 
produced. The usual snort- and mixer-valves are 
incorporated in the blast mains. The gas is drawn off 
by four off-takes, joining into two down-comers, which 
deliver in each case into a 30-ft. plain dust catcher, 
followed by a Vortex dust catcher which removes 
about 60 per cent. of the remaining dust. The gas 
next passes into a pre-cooler and then into the common 
cool-gas main, from which it is passed into either the 
Lodge-Cottrell gas cleaner, which is a three-unit two- 
stage plant, or into two tower washers followed by 
three Theisen disintegrators. One Lodge-Cottrell unit 
and one Theisen disintegrator are spares, the remaining 
units being sufficient to handle all the gas from two 
furnaces and clean it to 0-0070 grain of dust per 
cubic foot. The clean gas is delivered into a 2,000,000- 
cub, ft. gas-holder of the waterless type. 

Normally molten metal is delivered directly to the 
melting shop, but, when necessary, the whole output 
can be handled in a two-strand pig-casting machine. 
The water service is duplicated to each furnace and 
efficient strainers are provided. 

The Newcastle plant, situated in Northern Natal, 
about 220 miles from Pretoria, consists of one blast- 


furnace having the following dimensions :— 
Height — 7 _— ... 70 ft. 0 in. 
Hearth diameter _ _ - 108. 06 ie. 
Bosh diameter awe en --- 14 ft. 5 in. 
Throat diameter _ snal -- 10 ft. 0 in. 
Bell diameter on ~ ass 6 ft. 0 in. 


The hearth and bosh jackets are of mild steel, cooled 
by external sprays. In the mild-steel tuyere belt there 
are eight tuyeres and three rows of copper plates. 
There is one row of copper plates above the lintel. 
The furnace lines are shown in Fig. 2, on this page. | 
This furnace is charged by means of barrows carried 
by a double-cage vertical hoist. Most of the materials 





* Paper submitted to the Iron and Steel Institute 
and circulated for written discussion. Abridged. 





| where moderate or poor ores are usually smelted with | Manganese oxide |. 1-0 

| good coke, South African conditions call for the pro-| ee ee Kraay = 
Fig.l. Nos. 1&2 ISCOR The coke produced from Transvaal coals is high in 
«--44'O°--> - ash—about 16 per cent.—due to difficulties in washing, 
| a CT I Fig.2. NEWCASTLE brought about by the density of the coal and the 
| | <10!0>4 discard being very much the same. It has a low 
} : xt abrasive index, and about 15 per cent. is screened out 
as breeze below 1 in. and used elsewhere on the works. 
z The coke is screened as it falls into the weigh-hoppers 
| | ready for charging, and all less than 1 in, material is 
| | rejected. Actual furnace tests carried out at Iscor to 
determine the value of this breeze gave the figures in 
Table III, after making allowance for runner and 
casting-machine scrap returned to the furnaces. 
Table ILL confirms the experience of other operators 
that coke below 1 in. has no furnace value. As so 
great a proportion of the slag arises from the coke ash, 
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----41, §---- 


: . | \ it is necessary to keep a careful watch on the weight 
8 i i = and ash content of the coke, because any difficulties 
S| + ' at the washery or coke-ovens are at once reflected in 
| H 1 
| TABLE LII.—Furnace Tests to Determine the Value of Coke 
' | ; Breeze. 
| ¥ + —_—_—__—_—— —___—— ———————— 
Test No. 1 2 3 


} | 
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rs Furnace No. : : 2 | 2 2 
Period, days . . : 21 | 21 21 
Coke size, in... ? ; +h -} +1 
© + 1in. coke, Ib. per ton of metal 1,675 1,636 | 1,635 
S j to 1 in. coke, lb. per ton of metal 92 
} to 1 in. coke, lb. per ton of metal | 89 : 
Y Total coke, lb. per ton of metal | 1,764 | 1,728 1,635 
| ms ~_ Silicon in metal, average, per cent. 0-84 0-91 0-83 
© <-10.0->4 Sulphur in metal, average,per cent.| 0-031 | 0-027 | 0-028 
c—) Blast pressure, average, Ib... : 15°44 13-45 12-50 
° “ENGINEERING | Average hours per day when blast : 
y pressure was over 17 Ib. : 1-53 1-20 Nil 
<—~16'1° > Ee —— 
sane the slag composition. The coke is dry quenched, and 
| duction of iron from exceedingly rich ores with poor | can therefore be charged by weight when rece ived 


| directly from the ovens. If stock coke has to be charged, 
the moisture content must be known and allowed for. 

Newcastle Works.—The iron ores used at Newcastle 
are Thabazimbi ore and ores from local surface deposits. 
The latter vary from 50 per cent. to 58 per cent. of 
metallic iron, with from 6 per cent. to 10 per cent, of 
silica, and are limonites. It is necessary to add sand- 
stone to mixtures of these ores to produce a sufficient 
slag volume for effective desulphurisation, but this 
| presents no difficulty. The distance from Thabazimbi 
to Newcastle is about 375 miles, while the local ore 
deposits are at an average distance of 30 miles, 


coke. At Pretoria, the usual ore mixture contains 
| 64 per cent. of iron and 6-1 per cent. of silica, while 
| the coke contains 16 per cent. of ash and only 82 per 
{cent. of fixed carbon. About 3,050 lb. of ore and | 
1,530 lb. of coke are required to produce a short ton 
of metal. It will be seen, therefore, that the greater 
proportion of the slag-forming materials arises from 
| the coke, and as this is only liberated when combustion | 
of the coke takes place, there can be no comparison 
| between the slag in the bosh zone and the final slag 
flushed from the furnace. It might be expected that 





TABLE I. Transvaal dolomite, similar to that used at Iscor, is 
Ay - |the regular flux, while for phosphoric foundry irons, 
Constituent. Thabazimbi ore.{ Pretoria ore. with up to 1-6 per cent. of phosphorus, phosphate rock 


|is added to the burden. The coke used is beehive and 
by-product coke produced in Northern Natal, and 





Per cent. Per cent. 


Iron Ht - ‘ 66-6 50-0 delivered to the works by rail. The average analysis is 
Silica “° .° 3-5 20-0 | approximately :—Fixed carbon, 84-1 per cent. ; ash, 
— ie as i rth .. 13 per cent.; sulphur, 0-9 per cent.; and moisture, 
Sagneste s Bie ; 0-1 0-2 2 per cent. For the product ion of ferro-manganese 
Manganese .. di ea 0-20 0-2 the same coke and dolomite are used with manganese 
ee eer re Sg owe 0-1 | ore from the Postmasburg district of the Cape Province. 


|The latter averages 50 per cent. of manganese, 7 per 
cent. of silica, and 5 per cent. to 6 per cent. of iron, 





the extremely limey slag at the top of the bosh would ' ira 
cause trouble, and that this is not so is partly due to | and is in dense lumps, which are broken to about 5 in. 
the small weight of slag arising from the ore-bearing | size for blast-furnace use. The usual 78 per cent. to 
materials. Fortunately, the two ores used contain | 80 per cent. alloy is produced, the consumptions of raw 
0-5 per cent. and 4 per cent., respectively, of alumina, | materials be ing approximately :—Manganese ore, 4,000 
so that it is possible to balance the two to produce a | lb. ; coke, 4,850 lb. ; and dolomite, 2,100 lb. per ton 
slag containing about 16 per cent. of alumina, which | of alloy. The output of foundry iron of all grades 
gives a very free-flowing slag. averages about 140 tons a day and of ferro-manganese 
Iscor Works.—The two ores used at Iscor are | 63 tons a day. 
Thabazimbi and Pretoria ore. The former is trans-| Weighing Appliances, Stoves and Gas-Cleaning Plants. 
ported about 155 miles, while the latter is quarried on | - Coke weigh-hoppers and scale cars must be kept in 
the property. Average analyses are given in Table [.'| good order and are checked regularly. !n addition, 








O00) 
at 


drivers required to report immediately 
the zero adjustment of the indicators is found not to 
be correct 4 weekly check on the input and output 
of metallic iron will at once reveal any inaccuracy in 
the \ daily inspection of all 
wearing weighing skips 
Spare wearing plates, 


scale-car are 


weighing apparatus 
the 
amall bell h ypper is carrie l out 
far 
replacements can be made promptly 

Care must be taken when using clean gas and pressure 
that the stoves not overheated \t 
in the dome of each 
record taken of the temperature 
instructed not to allow the dome 
With 
capacity this is ample to maintain a blast 
temperature of 1.600 deg. F. when required All 
valves are examined regularly in order to see that they 
are seating tightly and that the water supply to hot 
blast Feed-pipes and 
valves flushed out 
regularly when the 
water may In 


once 


plates in apparatus 


standardised as possible, are carried, so that 


80 


burner ire [scor a 


thermocouple is inserted stove 


und a continuous 
Stove attendants are 
temperature to exceed 2.100 deg. F 
sufficient 


ind chimney valves does not fail 
used, ire 
conditions, 


of 


about 


water-cooling is 


flood 


where 

especi illy 
earry concentrations 
The tested 

every other week and the combustion is adjusted to 


in 
high 
waste 


solids 


suspension yases are 


ensure that only the minimum volume of gas is used, 
leaving as much as possible available for other parts 
of the works. A volume indicator, showing the amount 
of gas being burnt in the stoves, is fitted at Iscor; it 
is a useful check on the efficiency of the combustion. 
The Lodge-Cottrell plant depends for efficient 
operation on the temperature and humidity of the gas 
it has to treat \ thermostat and regulator govern the 
supply of water to the precoolers, and it is essential that 
the bulb of the thermostat be kept clean. At Iscor it 
the vertical main from the 
precooler to the cool-gas main. In this position it was 
found impossible to keep it free from mud, so that it 
was removed to a position in the cool-gas main, with 
verv beneficial results. A recorder showing the cool-gas 
temperature is placed in a convenient position, so that 
the operators know that the regulator is functioning 
properly Both and slat-tower sprays are 
of such a type that they can be withdrawn individually 
and cleaned during operation, and this should be done 
each shift ind treaters should be taken off in 
rotation at regular intervals for cleaning and overhaul 
Feed pipes for the water supply for both tower washers 
and Theisen disintegrators are duplicated so far as 
recirculation of the water causes 


its 


was placed originally in 


precooler 


Fans 


possible, as constant 
increased solids both in solution and suspension, and 
these build the The of the 
disintegrators are flushed out daily and the machines 
taken off for cleaning and inspection at regular intervals. 
All gas mains have suitable drains delivering into seal 
pots. These are flushed out weekly. Suitable connec 
tions on the mains are provided so that they can be 


up in water pipes seals 


swilled out with water into these seal pots. It 
without saying that dust 
ind not allowed to accumulate dust 


yoes 


catchers are emptied daily 


(To be continued.) 





CATALOGUES. 
We have 
Silentbloc, Limited, 
Notting Hill 
of some 


mountings to meet special requirements. 


inti 
booklet 
gardens 
W.11 
their 


received a 
Victoria 
London, 


Vibration Vountings 
issued Messrs 
Ladbroke-road, 


which 


by 
Gate, 
gives particulars applications of 
From time to time 
Madison, 
to the performances 

The latest 

of stati 


Data 


Company 


MVachine-Tool Performance 
Gisholt Machine 
publish data sheets relating 
lathes, et 


typical 


Messrs Wisconsin 
U.S.A 
of 


received 


turret and automatic series 


includes a example dynamic 


achine 
Iu 
catalogue 


balancing on a Dynetric n 
this 


issued 


Rotary Scree Pumps. referring column, 
page 180, ante, 
Mirrlees, Bickerton 
Stockport, describing the “* Mirrlees-Imo " positive 
omitted to that the 


pump is mainly used for handiing oil of various viscosities 


in 


on to a by Messrs. 


and Day. Limited, Hazel Grove, 


near 
rotary we mention 


screw pump, 


at a wide range of pressures 
Messrs B.kN 


Buckinghamshire 


Sparking-Plug Cleaner Patents 
Limited, High 


us leaflets describing the redesigned form of their sparking 


W yeombe have sent 
This device uses compressed air to blow 
cleaning to the plug, 
supplied with a detachable blow gun for connection to 
100 Ib. to 150 Ib 


plug cleaner 


a special compound on and is 


an 
supply at 


air per square inch pressure 


Reinforcement We have received from Messrs 
Limited, 7 
brochure 


Concrete 
Westminster, 
to their 

Illus 
and tables are 
loading, 
per square inch in 
inch in the 


Spupgrove Princes -street, 
S.W.1 a 


high-tensile 


data relating 


for 


containing 

reinforcement 
how the material is used 
included giving details of weight 
based on working stresses of 750 Ib 
the and 25.000 Ib 
reinforcement 


steel concrete 


trations show 


sizes, and 


concrete per square 


ind | 


stoves of 


ENGINEERING. 
** ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


SPECIFICATIONS RECENTLY 
ACTS OF 1907 TO 1939. 


ABSTRACTS OF 
PUBLISHED UNDER THE 
The number of views given in the Specification 

is stated in each where none is mentioned, 

Specification is not illustrated. 

IWhere inventions are communicated from abroad, the 
Vames, etc., of the communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 

Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 1s. each. 
The date of the advertisement of the acceptance of a 

Complete Specification is, in each case, giren after the 

abstract, unless the Patent has sealed, when the 

word ** Sealed ”’ is appended 
iny person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 

Specification, give notice at the Patent Office of 

opposition to the grant of a Patent on any of the 

grounds mentioned in the Acts. 


Drawings 


the 


case ; 


been 


AERONAUTICS. 


523,399. Hydraulic Fluid-Transmission Joint. The 
Bristol Aeroplane Company, Limited, L. F. G. Butler, 
and W. Cordiner, of Bristol. (5 Figs.) December 2, 
1938.—The invention relates to a transmussion joint for 
conveying hydratlic fluid to the blades of variable-pitch 
airscrews, which accommodates unaffected by 
misalignment, tilting and endways movement 
The airscrew shaft 10 is driven 
through a planet which 
with a fixed bevel gear splined on a ring 22 bolted to the 
which is front of the engine 
In the gear-casing are formed two conduits 
23, 24, which register respectively with holes in the 
flange of the ring 22. A T-shaped member is formed with 
passages 34, 35, which diverge at the inner end, each 
opening into a concave spherical seating 38, 39. The 
shaft is drilled with two radial ports 40 and 41, which 
displaced angularly and axially. Sur- 
bush 42 having two continuous 


and is 
slight 
between the two parts. 
each mesh 


number of gears 


gear-casing, mounted in 


crankcase. 


are relatively 
rounding the shaft 


is a 


ss 


12390) ©) 


internal grooves, each registering with one of the ports. 
The bush is surrounded by a sleeve 48, which is formed 
with continuous internal grooves communicating with 
the grooves in the The sleeve 48 is formed with 
two integral lugs 54, 55. Internal passages in the lugs 
the inner end into the grooves in the sleeve 
and the outer end into concave spherical seatings 
57 and 59. The spherical seatings 57 and 39 are connected 
together by an extensible coupling consisting of an outer 
sleeve, and an inner tube sliding within it. the sleeve and 
tube having spherical ends to fit the seatings 57 and 39, 
The sleeve and the tube are pressed apart 
by a spring. The spherical seatings 59 
and 38 are similarly interconnected, so that the sleeve 48 
is held against rotation by the couplings. The bush 42 
rotates with the shaft. Hydraulic fluid for varying the 
pitch of the airscrew blades in one direction is admitted 
to the conduit which it through the 
extensible coupling and grooves in the sleeve and the 
to the port 40, and thence through the shaft to 
the blades. The fluid returns through the other port 41 
and conduit 24. (Accepted July 15, 1940.) 


bush. 
open at 
at 


respectively. 
compression 


23, from passes 


bush 


INTERNAL-COMBUSTION ENGINES. 


521,954. Heavy-Oil Engine. R. A. Lister and Company, 
Limited, of Dursley, and J. R. Thonger, of Dursley. 
(12 Figs.) The invention is a 
cavity piston heavy com pression -ignition 
engine rhe of flat 
and the piston head at top dead centre leaves only so 
much necessary. The 
12 in the piston head is of half-pear shape, the 
portion 


November 1938 


y 


for a oil 


under surface the cylinder head is 


clearance as is mechanically 


eavity 


end 13 being part spherical. and its centre line 


OcT. II, 1940. 


lying on a diameter of the piston head. The injector 16 
is mounted in the cylinder head with its delivery end just 
above the shallow, narrow end of the cavity, the nozzle 
opening being on one side so that, when the piston is at 
top dead centre, the oil is sprayed along the centre line 
of the towards the part-spherical end 13. The 
inlet and exhaust valves 17 are opposite 
sides of the centre line of the cavity, their axes and 
that of the injector being fairly symmetrical with respect 


cavity 


arranged on 


16 


Yi 


7 Vth tH, 
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to the cylinder bore. The valve heads are 
boundary of the piston circumference, and their disposi- 
tion and dimensions are not restricted by the position 
of the injector, but they must not be on the fuel-injector 
side of the diameter drawn at right angles to the axis 
of the cavity. As the piston approaches top dead centre, 
the air in the clearance volume on opposite sides of the 
cavity is forced inwards towards the cavity, and these 
two air meet and swirl towards the bottom 
of the cavity and round by the sides. The oil spray, 
which is fairly long, is therefore enveloped by a layer of 
air and insulated from contact with the piston surface. 
1940.) 


within the 


streams 


iccepted June 5, 


MISCELLANEOUS. 


517,795. Concrete Mixer. Winget, Limited, and C. W. 
Stancliffe, of Rochester, Kent. (4 Figs.) August 6, 1938. 

The invention is a unidirectional drive for concrete 
mixers. A concrete mixer used in road work is usually 
placed some distance from the road bed and the concrete 
is wheeled from the mixer to the road bed. The mixer 
has to be moved back at intervals as the work advances 
and cannot, for the most part, be very near the road bed 
unless it is moved at very short intervals, and since 
the mixer is heavy, this is undesirable. A unidirectional 
drive has, therefore, been designed in which a lever 2 
is mounted on each of a pair of wheel hubs 3 and is bent 
up at its free end so that it can rest on the ground when 
The bent-up end can take a length of piping 
The levers 
at 


not in use. 
so that its effective length can be increased. 
drive both once. 


are connected together to wheels 














Each lever has a pair of projecting lugs 5 to which a link 6 
is pivoted, this link spanning the width of the wheel rim 7. 
At the other end, the link 6 carries a grip 8 which engages 
the side of the rim on movement of the lever 2 in an anti- 
clockwise direction, the link 6 being thus tilted and draw- 
ing the grip towards the wheel. On of the 
lever 2 in the other direction, the grip slips relatively to 
the rim. The link 6 is locked in the central position 
with the grip out of contact with the rim by a pin 12 
passed through the projections 5 and the link. The link 
maintained in its inclined by aspring %. 
One end of this spring is connected to the link 6 and the 


movement 


6 is position 
other end is connected to a short lever 10 pivoted to the 
lever 2. The ratchet mechanism is reversed by swinging 
this short lever about its pivot. The grip is double-ended, 
so as to rotate the wheel in either direction according 
to the position of the short reversing lever. If the levers 
2 are connected by linkages to the charging hopper of the 
mixer, then on raising the hopper, the levers are raised, 
the grips slipping on the wheel rims. On lowering the 
hopper, the grips bite on the wheel rims and turn the 
wheels. Thus, at each discharge the mixer is moved 4 
short distance and can be kept close up to the road bed 
(Accepted February 8, 1940.) 








